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ABSTRACT

COMMUNICATION APPREHENSION AND INTERPERSONAL SKILLS
IN PHYSICAL THERAPY STUDENTS:
A COMPARATIVE STUDY OF PROBLEM-BASED LEARNING
AND TRADITIONAL CURRICULA

Beverly Diane Fein

Physical Therapy education has been challenged to prepare students to meet the
increasing demands upon and changing needs o f physical therapy practice in the evolving
health delivery system. Today's practitioner needs strong interpersonal and
collaborative skills for effective communication with patients, families, third party
payers, community and other members of the health care team. The characteristics of
problem-based learning (PBL) curricula appeared to offer greater potential for students to
develop communication skills as compared to traditional curricula. Therefore, this study
used available measures o f communication apprehension and clinical performance o f
communication related behaviors to compare students educated in PBL curricula with
students from traditional educational models.
Physical therapy students attending four physical therapy educational programs
utilizing a PBL curriculum and four using a traditional, lecture-based model completed
James McCroskey's Personal Report of Communication Apprehension (PRCA-24) at the
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beginning and end o f the first year o f professional education; a second cohort o f students
completed the instrument prior to and following the first full time clinical education
experience. The PRCA-24 provides information about the respondents' level of
communication apprehension in general, as well as in dyads, groups, meetings and public
speaking.

The study also examined clinical performance o f selected communication

related behaviors utilizing the American Physical Therapy Association's Clinical
Performance Instrument (CPI).
No significant changes in communication apprehension were found after the first
year o f study nor after the first full-time clinical experience; no differences were found
between students prepared in PBL and those in traditional curricula. No significant
differences were found in clinical performance o f communication related behaviors based
on curricular model. Communication apprehension was found to have a weak and
inverse correlation with communication related clinical performance.

While no

differences were found over time or between curricular models in the measured
communications behaviors, differences in communications effectiveness could not be
assessed and remain an area for continued investigation.
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CHAPTER I
INTRODUCTION

Over the past decade, the United States healthcare system has undergone many
alterations which have influenced practice patterns and expectations of physical
therapists. Organizational structures have changed, positions have been downsized, and
scope o f practice has increased (Curtis. 1999).

Physical therapists manage increasingly

complex patients in an era of shorter hospital stays and diminishing reimbursements
(Curtis. 1999). They have assumed greater responsibility for diagnosis, prognosis,
collaboration and communication with other team members, and referral to other
providers when patients present with problems beyond the scope o f physical therapy
practice (American Physical Therapy Association [APTA]. 2002: Cwynar & McNemey.
1999: Hale & Schuch. 1992: Woods. 2000). Therapists function in health promotion and
wellness, including managing major roles in education o f patients, families, community,
and third party payers (APTA. 2002). The physical therapist has become more o f a
primary care provider (Curtis. 1999: Selker. 1995). increasingly being the first provider
seen by a patient entering the health delivery system. It is expected that this role of
primary care provider will continue to grow throughout the twenty-first century.
Strong interpersonal and communication skills and the ability to function
effectively as part o f a team are among attributes consistently identified as critical to
success in contemporary physical therapy practice (Dyer & Echtemach. 2001: Lopopolo.
2001: Utley-Smith. 1999). Several authors have identified the need for graduates to enter

1
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practice with these skills well in hand (Dyer & Echtemach, 2001; Lopopolo. 1999. 2001;
Mathwig, Clarke. Owens & Gramet, 2001; McGinty, 2000; Sellheim, 2001; Utley-Smith,
1999). Emery (1993) found that performance expectations for physical therapists and
physical therapy students during clinical education have increased as a result o f recent
and ongoing changes in the health care delivery system. Interviews with hospital
administrators, physical therapy department clinical directors, and clinical educators
revealed that students had limited time to adapt to the clinical education environment, and
were expected to rapidly be able to demonstrate and apply both clinical decision-making
skills and hands-on clinical skills. Among characteristics identified as critical for the
successful student were strong communication and interpersonal skills and the ability to
be self-directed learners.
Lopopolo (2001) described the changes in practice expectations o f physical
therapists, emphasizing the increased need for interaction, collaboration, teamwork,
advocacy, and leadership. She wrote. ” ... the need to interact with others in varied
situations is o f increasing importance in the clinical environment. And the need to have
good communication skills, whether in a one-on-one situation, such as patient care, or in
a group situation, such as working on a team, is basic to interacting. To work in this
environment, students need to be able to analyze how they communicate in a variety of
situations" (p. 29).
It is clear that the expectations o f today's new physical therapists have changed.
While in previous years, students could gradually develop key professional skills during
full time clinical education and even the first year or two o f practice, this is no longer the
case (Sellheim. 2001).

Employers today seek new graduates who are prepared to "hit
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the ground running”. In addition to possessing a strong command o f basic sciences and
the ability to apply that information clinically, new graduates must be strong
communicators, be able to function well in a team, and be self-directed learners in order
to stay current with the rapid changes in practice. The changing demands o f practice
have necessitated re-examination o f educational preparation. Physical therapy
educational programs have been challenged to respond to the alterations in expectations
in all o f these areas through curricular change (Dyer & Echtemach, 2001; Hack &
Lopopolo, 2001). “The goalposts have changed from teaching facts, to helping students
to learn how to find relevant information, how to assess it and how to organize disparate
information into a cohesive whole. How students learn is becoming clearer and the move
toward student centered learning is finding support..."(Lechner. 2001). Problem-based
learning is a curricular approach that has generated interest among physical therapy
educators because o f its potential to facilitate the development o f these teamwork
centered, critical thinking, and self-directedness skills.
Physical therapy education has responded to the changing roles and demands of
practice in a variety o f ways, including increasing the breadth and depth of academic and
clinical preparation to meet those roles. Both content and process o f physical therapy
education have been examined. The Normative Model fo r Physical Therapist
Professional Education (APTA. 2000) first published in 1996. described the profession's
consensus on professional practice expectations, and components and outcomes of a
contemporary physical therapy education; The Guide to Physical Therapist Practice
(APTA. 2002a). an evolving document, described the scope o f practice and provided
information about physical therapy practice to external communities such as other health
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care professionals and insurers.

The process o f physical therapist education has

received recent attention in the professional literature. Shepard and Jensen (1990)
described the need for educators to facilitate the development o f reflective practitioners,
offering suggestions for academic and clinical curriculum strategies. Lopopolo (2001)
described the process o f community analysis o f role expectations used by a faculty to
determine areas requiring change in a professional curriculum content; she described the
strategies used to enhance student competence in these areas: flexibility, professionalism,
communication, teamwork, and leadership. Jensen and Shepard (2002). Lake (2001). and
McGinty (2000). described pedagogical methods such as lecture-discussion. case-method
learning, and a range o f other teaching models for professional education.
Historically, physical therapy education has utilized the traditional, lecture-based
method o f classroom instruction, supplemented by faculty directed, hands-on laboratory
instruction (King. 1993: McGinty. 2000: Sellheim. 2001). While lecture is an effective
method o f conveying large amounts o f information to groups o f students, some educators
have sought models o f teaching and learning that enhance student retention of
information and students' ability to actively apply information. In a study of teaching
and learning styles o f physical therapy educators and students. Sellheim (2001). found
that most o f the faculty studied saw their role as primarily transmitters o f knowledge: she
noted that with increased teaching experience, a few faculty members identified an
interest in utilizing a more facilitory teaching style.
While much o f the research emphasis in physical therapy education has been
content-related (Sellheim. 2001). recent literature shows increased interest in exploring
educational methods to facilitate the development o f physical therapists academically and

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

clinically (Jensen & Shepard, 2002; Lake, 2001; Saarinen-Rahiika, 1998; Sellheim.
2001).

Strohschein. Hagler and May (2002) examined models for clinical education and

addressed the role o f clinical education as a mechanism for building critical practice
skills such as communication, reflection, and collaboration. The American Physical
Therapy Association (APTA) sponsored a national Consensus Conference focusing on
Clinical Education in order to stimulate examination o f alternative models for teaching
students in the clinical environment. The APTA also awarded grants to foster the
investigation o f clinical education alternatives. Gahimer and Domholdt (1996)
addressed the roles o f the therapist in patient education, a key professional
communication skill.

Problem-based learning (PBL) has evolved since the 1960's as a method o f
learning that is active and student-centered. PBL emphasizes small-group work in
"tutorial" groups o f six to eight students, facilitated by a faculty member or clinician
“tutor", and learning from real clinical situations (Barrows. 1996; Camp. 1996; Schmidt.
1983). It originated at McMaster University Medical School in Hamilton. Ontario in
1965.

At the time, a number o f medical educators described dissatisfaction with the

existing traditional model o f medical education. They sought a mechanism to facilitate
student learning that would foster the desire to learn, to retain information beyond the
test, to be able to apply previously learned content to new situations, and to continue to
learn once the course o f study was completed (Barrows. 1986; Spaulding, 1991). By
contrast, students in "traditional-lecture" environments often memorized information
without the ability to apply it and failed to be able to integrate knowledge for clinical
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practice (Barrows. 1996). Among expectations o f PBL were that students would have a
greater retention o f learning, that they would have an increased ability to apply
knowledge in clinical practice and that they would develop the habits o f life-long
learning (Camp. 1996; Saarinen-Rahiika & Binkley. 1998).

While PBL was developed

for medical education, it drew heavily on the philosophies o f educational theorist John
Dewey. Dewey (1916) advocated learning by doing, believing that students learned best
from genuine problems and from reflection on the problem-solving process, both
hallmarks o f the PBL process. Dewey asserted that students should be allowed to follow
their interests, stimulated by experiences and active engagement. He fostered the notion
o f close interaction among students to facilitate learning; PBL is characterized by several
of the principles his theory espoused.
Currently, many medical schools throughout the United States and around the
world have adopted PBL or have applied PBL principles in some manner in their
curricula (Albanese. 2000; Colliver. 2000). The Association o f American Medical
Colleges. Curriculum Directory 1998-1999 (AAMC 1999) reported an increase in "selfinstruction" using PBL methods from 79% o f medical school programs in 1994-95 to
94% in 1998-1999. Many educational programs in other disciplines including
engineering, education and physical therapy have followed suit (Allied Health: Bruhn.
1992: Dentistry: Fincham & Shuler. 2001: Educational Leadership: Cordeiro. 1998;
Instructional Technology: Maxwell. 1997: Medicine: Albanese. 2000: Peters, Crowder.
Greenberger-Rosovsky. Block. & Moore. 2000: Nursing: Baker. 2000. Bums & Glen,
2000; Occupational Therapy: Royeen. 1995; Pharmacy: Cisneros. Salisbury-Glennon &
Anderson-Harper, 2002).
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While PBL originated in medical education in 1965, and a predecessor o f the
McMaster University Physical Therapy Program implemented PBL as early as the 1970‘s
(Saarinen-Rahiika & Binkley, 1998). PBL first really came to the attention of the
physical therapy education community in the early 1990's. Today there exist at least
thirty physical therapy programs which call themselves "problem-based", or "modified
problem-based", incorporating many o f the key elements described as characteristic o f
PBL (CAPTE. 2000). Only a few o f these programs utilize PBL throughout the entire
curriculum, yet. all incorporate characteristics o f PBL such as student-centered small
group learning in one or more courses.

Communication and interpersonal skills were identified by May et al. (1995) as
two o f the ten "generic abilities" necessary for the successful practice o f physical therapy.
May et al. defined interpersonal skills as "the ability to interact effectively with patients,
families, colleagues, other health care professionals, and the community and to deal
effectively with cultural and ethnic diversity issues", and communication as "the ability
to communicate effectively (i.e.. speaking, body language, reading, writing, listening) for
varied audience and purposes" (p. 4). The two skills are interdependent and thus,
throughout this paper, the terms "communication", "interpersonal skills", and
"interpersonal communication" are used interchangeably as representative o f the types o f
interactions between individuals and groups that occur daily in health care practice.
It is clear that communication is critical to success in the practice o f physical
therapy. Northouse and Northouse (1985) defined communication as "the process o f
sharing information through a set o f common rules" (p. 3). This description incorporates
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three components that must exist, 1) the transfer o f information. 2) the concept that
information is shared, between two or more parties, i.e. interpersonal, and 3) that there
are certain rules or expectations that govern the process by which that information
transmission occurs between people. Sharing implies not only a "‘giving o f information"
but some type o f response from the listener(s). The context for the communication
provides the source o f the rules. Health care providers communicate within the context
o f facilitating health and wellness in and out of the health delivery system.
Successful interpersonal skills are predicated upon the knowledge o f appropriate
communication behaviors, the ability to apply those communication skills appropriately,
and a positive communication affect (McCroskey & Beatty, 1998). Knowledge is
considered communication competence while application is termed communication skill.
Positive communication affect refers to ... ""valuing and wanting to produce appropriate
communication behaviors" (p. 227).

Difficulties with interactions can derive from

inadequacy in knowledge, skills or affective areas. Fear or anxiety associated with
communication, called communication apprehension (CA) may impair communication at
any o f these levels. Communication apprehension (CA) has been defined as “an
individual's level o f fear or anxiety associated with either real or anticipated
communication with another person or persons” (McCroskey. 1977. p. 78). High levels
o f CA have been projected to limit communication abilities because individuals are
known to avoid activities they fear. The person with high CA might therefore miss
opportunities to develop the knowledge and skills of good interpersonal communication
by evading interactions. Extensive research exists about the prevalence of
communication apprehension and its impact on many different groups (Berger. Baldwin.
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McCroskey & Richmond. 1983; McCroskey, Booth-Butterfield & Payne. 1989). The
presence o f high levels o f CA in physical therapy students might have a serious impact
on students* ability to interact effectively in clinical education, and to ultimately find
success as health care providers and patient advocates. Communication apprehension in
physical therapists has not been examined in the literature.
Though several authors have written o f the role o f interpersonal skills and the
importance o f group dynamics for success in the problem-based tutorials (Barrows. 1988.
Blue. 1998; Mpofu. 1998; Peterson. 1996; Peterson. 1997). and others have cited
evidence of stronger interpersonal behaviors in graduates o f PBL compared w ith
traditional curricula (Rolfe & Pearson. 1994; Tomczak. 1991). there has been only one
pilot study that considered student growth in affective skills as a result o f the tutorial
process used in PBL curricula (Fein. 1998). This study followed first semester physical
therapy students' development using a tutorial evaluation instrument created by the
academic program. Fein found measurable increases over the semester in students'
tutorial performance as evaluated by the tutors, and significant changes in student
performance qualitatively as determined by the comments written by the tutors. While
this pilot study documented subjective changes in such communication skills as active
listening and taking risks in speaking, the author noted that the tutorial evaluation
instrument had not been examined for reliability and validity. Several authors have
identified the impact of PBL on psychosocial and interpersonal skills as areas in need of
further study (Fein. 1998; Friedman, et al. 1998).
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In physical therapy, as in medicine and other professions, the entry-level
curriculum includes a component of supervised clinical experience during which the
student is expected to apply and refine cognitive, psychomotor and affective skills
essential for professional practice. During clinical education, students engage in
professional interactions with patients, families, other health care providers, community
members, and insurers. Such interactions may include participating in discussions in
team meetings, negotiating with third party payers, counseling patients, instructing
patients and families on a one-to-one basis, and/or providing a formal educational
presentation before a large audience.
Given the pivotal role that interpersonal skills play in professional practice,
mechanisms to measure these skills as markers o f effective education outcomes and o f
entry-level competence are necessary. Such instruments would logically provide a basis
for comparison o f outcomes between programs and between curricular approaches. In
the last several years, the APTA has developed and tested a student clinical performance
instrument for use by physical therapy programs and clinical sites to evaluate student
clinical performance (Task Force for the Development o f Student Clinical Performance
Instruments. 2002). While this instrument is utilized on a voluntary basis, large numbers
o f physical therapy programs have adopted it. allowing for comparisons o f clinical
performance to be made between programs more readily. O f the twenty-four evaluation
categories measured by this instrument, four relate specifically to the application of
communication skills.
A number o f PBL investigators have identified stronger clinical performance in
interpersonal skills among PBL students as compared to traditional students as measured
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by qualitative clinical evaluations (Richards, et al., 1996; Rolfe & Pearson. 1994; Rolfe.
Andrean, Pearson. Hensley & Gordon. 1995; Tomczak, 1991). However, there have been
no formal, controlled studies comparing the communications skills of physical therapy
students from programs using a PBL approach with those from their traditional
counterparts. The CPI provides the logical instrument to examine student performance
o f communication and communication related behaviors because it examines those
behaviors in the context o f evolving professional practice and it is the evaluation
instrument used by the majority o f physical therapy educational programs (Ponsler. Otte.
Milam & Malone. 2002).
One o f the best known, most valid and reliable instruments used in
communication research is the Personal Report o f Communication Apprehension
(PRCA-24) (Beatty. 1994). The PRCA-24 was developed by James McCroskey as a selfreport instrument which asks the participant to rate his comfort level with a variety of
communication tasks. The emphasis o f this instrument is on four communication areas:
the dyad (or one-on-one) interaction, small group discussion, meeting or classroom
interaction, and public speaking. Richmond and McCroskey (1998) noted, "...fo r over
25 years, perhaps more than any other single communication construct, communication
apprehension has been a major concern o f researchers and scholars. The reason for the
intensive focus is because it permeates every facet o f an individual's life - school, work,
friendships..." (p. 41). The PRCA-24 was utilized by Blue et al. (1998) to determine if
certain students were a better "fit" for PBL than others due to lower levels of
apprehension about communication (low CA). Programs designed to decrease levels of
CA (Allen & Bourhis. 1996; Rubin, Martin. Bruning, & Powers. 1993) have found that
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structured desensitization involving visual imagery and communication skill practice and
expectation o f positive outcomes resulted in significant reductions in CA in individuals
with high and moderate CA. Based on these findings, the PRCA-24 appeared to offer
promise as a mechanism both to measure physical therapy students initial perceptions
about communication at the outset of professional education and then to determine if
curriculum had any significant impact on students' communication apprehension as they
progress through professional education.
It would be useful to compare students' self-perceptions of their communication
across a variety o f contexts to determine if there is a relationship between self-assessment
skills in communication, comfort level and competency o f performance. It would be
valuable to quantify the prevalence of communication apprehension in physical therapy
students and to examine the possible impact o f any apprehension on communication
performance. Given the ever-increasing importance o f communication and collaboration
skills in contemporary health care, this comparative study o f communication
apprehension and interpersonal skills necessary for successful practice was timely and
necessary. This study was conducted to investigate the impact of two different
pedagogical methods, the traditional lecture-based teaching style and PBL, on
communication apprehension and communication related behaviors in physical therapy
students.

Statement of the Problem
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The purpose o f this study was to utilize a comparative quasi-experimental
research design to investigate the association between communication apprehension and
communication related behaviors in physical therapy students educated in problem-based
learning curricula versus physical therapy students educated in traditional physical
therapy curricula. Specifically this study sought to answer the following questions:

Research Questions

1. Is there a significant change in communication apprehension o f physical therapy
students following the first year of professional education?
2. Is there a significant change in communication apprehension o f physical therapy
students following the first full time clinical education experience?
3. Is there a significant difference in communication apprehension (as demonstrated by
PRCA-24 total score or subscores) o f physical therapy students in problem-based
learning curricula compared with physical therapy students in traditional curricula
following the first year o f professional education?
4. Is there a significant difference in communication apprehension (as demonstrated by
PRCA-24 total score or subscores) o f physical therapy students in problem-based
learning curricula compared with physical therapy students in traditional curricula
following the first full time clinical education experience?
5. Is there a significant difference in clinical performance o f interpersonal
communication skills (as demonstrated in scores in items 3. 6. 8 and 15 o f the CPI) o f
physical therapy students in a problem-based learning versus traditional curriculum
following the first full time clinical education experience?
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6. Is there a significant relationship between the students’ communication apprehension
as measured by the total score o f subscores o f the PRCA-24 and the performance of
interpersonal skills in clinical education as measured by the APTA Clinical
Performance Instrument?

Significance of the Study

This study was deemed significant for the following reasons:
Communication is one o f the most important roles o f health care professionals.
Physical therapists interact on a one-to-one basis with patients, family members, other
health care providers such as physicians, nurses, occupational therapists, physical
therapist assistants, third party payers and many others. These relationships may be
collaborative or they may involve a perceived inequality o f power, such as interactions
with supervisors, or referral sources. Therapists interact with the community in such
roles as consultants, case managers, administrators, and educators. Physical therapists
are often called upon to present information formally such as in team meetings, rounds,
and consultations. They also frequently engage in public speaking, such as when
instructing classes o f patients and families, speaking to community groups, providing inservice education, and presenting at professional meetings. The ability to succeed as a
physical therapist is dependent upon strong and confident interpersonal skills.
This study has significance for physical therapy educators and administrators o f
physical therapy education programs in that it may provide information regarding the
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impact o f ditTerent instructional methodologies on communication apprehension and on
skills important for clinical success. Early identification o f students with high levels of
communication apprehension would allow faculty to work with those students in order to
better prepare them to meet the communication challenges o f clinical education and
professional practice. Academic programs evaluate student competence in the affective
domain as part o f the clinical education evaluation. All programs are expected to prepare
students to meet minimal criteria according to the standards for accreditation. Do some
curricular approaches prepare students to meet a higher standard? This study also has
significance for educators and administrators as they examine the costs and benefits of
different models o f professional education.
This study has significance for clinical educators in that it may demonstrate that
students prepared in a particular pedagogical method possess stronger interpersonal and
communication skills, and are therefore are more ready to meet the challenges o f their
first clinical education experiences. Frequently, much of the first clinical education
experience is spent focused on building students’ comfort and competence with
communication roles. This can interfere with the students' ability to maximize clinical
skill development and with the clinical educator's ability to provide optimal learning
experiences. Students who are better prepared in interpersonal and communication skills
might be able to progress more rapidly to development of other key clinical skills,
building upon their strong communication skill foundation. Clinical educators would
need to be able to adjust expectations and learning experiences in order to best meet the
needs o f the rapidly developing student-clinician.
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This study has significance for prospective physical therapy students in selection
o f type o f curriculum in which to study. PBL has been found in most studies to provide a
more enjoyable experience for students and faculty (Albanese & Mitchell, 1993; Vernon
& Blake. 1993); however, not all students would choose to learn in this format. Students
wishing to capitalize on their communication strengths or to develop interpersonal skills
further might select a curricular style which enhances the development o f interpersonal
skills while providing a sound academic experience. Students wishing to decrease
communication apprehension might select a curricular model that has been found to
facilitate an increased level o f comfort with communication.
This study has significance for prospective employers o f physical therapists in
that it may demonstrate that graduates of programs using a particular pedagogical method
are more effective, on average, as new graduates in stepping into the roles of
communicator, collaborator, and conflict resolver which are integral to today's practice
o f physical therapy. Communication has been identified as the most important factors
influencing hiring in one study o f physical therapist employers (Cody. 2000).

Definition o f Terms

APTA Clinical Performance Instrument (CPI): a twenty-four item instrument developed
by the American Physical Therapy Association for evaluation o f student
performance during clinical education experiences.
Clinical Education Curriculum: "That portion o f a physical therapy program that is
conducted in the health care environment rather than the academic environment;
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the sum o f all clinical education experiences provided” (Synonym: Clinical
Education Program) (APTA. 1999).
Clinical Education Experience: "That aspect o f the curriculum where students’ learning
occurs directly as a function o f being immersed within physical therapy practice.
These dynamic and progressive experiences comprise all o f the direct and indirect
formal and practical "real life" learning experiences provided for students to apply
classroom knowledge, skills, and behaviors in the clinical environment. These
experiences can be o f short or long duration (e.g.. part-time and full-time
experiences, internships that are most often full-time post-graduation experiences
for a period o f one year) and can vary by the manner in which the learning
experiences are provided (e.g.. rotations on different units that vary within the
same setting, rotations between different practice settings within the same health
care system). These experiences include comprehensive care o f patients across the
life span and related activities. (Synonym: Clinical Learning Experiences)”
(APTA. 1999).
Clinical Education Site: "The physical therapy practice environment where clinical
education occurs: that aspect o f the clinical education experience that is managed
and delivered exclusively within the physical therapy practice environment and
encompasses the entire clinical facility” (APTA. 1999).
Clinical Educator: individual involved in facilitating the development o f physical therapy
students at affiliated clinical sites; includes clinical instructors (Cl’s) and center
coordinators o f clinical education (CCCE's).
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Clinical Instructor (Cl): “An individual at the clinical education site, who directly
instructs and supervises students during their clinical learning experiences. These
individuals are responsible for carrying out clinical learning experiences and
assessing students' performance in cognitive, psychomotor, and affective domains
as related to entry-level clinical practice and academic and clinical performance
expectations. (Synonyms: clinical teacher; clinical tutor; clinical supervisor)"
(APTA. 1999).
Communication Apprehension (CA): “An individual's level o f fear or anxiety associated
with either real or anticipated communication with another person or persons”
(McCroskey. 1977. p. 78).
First full time clinical education experience (FCE): that aspect o f the curriculum during
which the student is first assigned to spend a prolonged block o f time (typically
six to eight weeks) in supervised clinical practice at a clinical site affiliated with
the academic institution. For this study, the FCE occurs following three or more
semesters o f academic preparation. The type o f clinical experience is variable,
dependent upon the availability o f qualified clinical instructors at the clinical site
and the students' academic preparation at that point in time. All experiences
emphasize development o f cognitive, psychomotor and affective skills necessary
for professional practice while building upon academic coursework completed.
Immediacy; “Communication that serves to reduce the psychological distance between
people" (Messman & Jones-Corley. 2001. p. 187).
Interpersonal Skills: the ability o f an individual to interact effectively with others in a
variety o f situations. In this study, the terms communication, interpersonal
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communication and interpersonal skills are used interchangeably. For purposes o f
this study, interpersonal skills were measured by numerical scores derived from
final clinical evaluation on the visual analog scale (VAS) o f the APTA Clinical
Performance Instrument. The VAS is a ten centimeter line anchored on one end
by "novice" and on the other by "entry-level". A numerical score was obtained
with a ruler to the nearest millimeter.
Physical Therapist (PT): "A person who is a graduate o f an accredited physical therapist
education program and is licensed to practice physical therapy" (APTA. 1999).
Physical Therapy Student: Student enrolled in an accredited entry-level physical therapy
education program leading to a masters or clinical doctoral degree.
Problem-based Learning (PBL) Curriculum: a student-centered, highly self-directed.
interactive, small-group model of learning in which clinical "cases" are used to
stimulate learning. Student learning revolves around the tutorial group in which
small numbers o f students work on cases with the facilitation o f a "tutor". Cases
are constructed by faculty content experts and reflect the overall curriculum o f the
program. In this study, all participating PBL curricula incorporated regular
weekly or twice weekly tutorial sessions in each semester o f the curriculum.
Tutorial sessions provided the central stimulus for student centered learning. In
tutorial groups, students ” dissect" new cases identifying important issues for
further research. Following independent research, they come to the next tutorial
session at which each student presents the results o f his/her research to the group,
utilizing teaching strategies to assist the peers in understanding content and
concepts as they relate to the clinical case. Additional pedagogical methods vary
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in each PBL program, and utilize a mix o f traditional and self-directed/active
learning strategies.
Traditional Curriculum: a model o f learning that utilizes primarily lecture/demonstration
based teaching. Learning is usually a process guided by the faculty, although
some components o f active and self-directed learning may occur. Teaching may
include discussion and occasional small group work. Laboratory classes are
facilitated by faculty in a lecture/demonstration mode, guided response, followed
by student practice. Clinical cases are utilized by the faculty at intervals in the
curriculum in order to facilitate students' clinical decision-making skills. These
cases typically are found following the study o f content. Synonym: conventional
curriculum.
Tutor: "A facilitator who assists small groups o f self-directed students as they work
through a problem or patient case" (Davis. 1992). Tutors in PBL curricula are
typically members o f the full time physical therapy faculty or master physical
therapist clinicians from the local community.
Tutorial: The core o f PBL. the tutorial consists of a small group, usually six to eight
physical therapy students that meets for two to three hours, twice per week to
dissect and divide responsibilities for new clinical cases and to share, discuss and
debate information about the last case researched. The tutorial group is student
centered and facilitated by a tutor. At the conclusion o f each tutorial, the group
members engage in peer evaluation, self-assessment, group process evaluation
and evaluation by the tutor.
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Limitations of the Study

The limitations o f this study included the following:
1. The sample was limited to PBL programs that described themselves as
problem-based throughout all semesters o f the entry-level curriculum,
incorporating a tutorial component into every semester o f study. Transitional
curricula using a traditional model for the basic sciences and a PBL model for
the clinical sciences were excluded.
2. The sample was limited to PBL and traditional physical therapy programs that
utilize the APTA Clinical Performance Instrument (CPI) for evaluation of
student clinical performance.
3. This study only examined issues pertaining to interpersonal and
communication skills. Curricular models may have an impact on many other
variables, however only interpersonal and communication skills were
considered.
4. Interpersonal communication skills were measured quantitatively with
evaluation o f students' clinical performance on four measures o f the CPI. No
measures o f communication skills were used at any time o f the study except
during the clinical education period.
5. The use o f the CPI was logical since it is the national instrument used by the
majority o f physical therapy programs to evaluate student clinical
performance, however there remain concerns with the reliability of this
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instrument as can be seen in chapter III. Issues with inter-rater reliability
could not be addressed since different clinical instructors located at different
clinical facilities evaluated students.
6. The study was limited to measurement of the change in communication
apprehension o f the physical therapy students during the first year of
professional education and to the change following the first full time clinical
education experience. The study did not address possible changes that might
take place subsequent to the first full time clinical - thus potentially missing
late-emerging similarities or differences between curricular formats.
7. A major limitation of this study was the fact that this study did not follow the
same cohort o f students forward in time through the educational preparation.
Two separate cohorts of students were studied, one group pre and post year
one o f physical therapy education, and a second group before and after the
first full time clinical education experience, thus making it impossible to make
predictions o f changes over time.

Organization of the Study

This research undertaking was presented in five chapters. Chapter One presented
the Introduction. Statement o f the Problem. Research Questions. Definition of Terms.
Significance o f the Study. Limitations o f the Study and, the Organization o f the Study.
Chapter Two presented the Review o f Related Literature, as that review was reflective of
problem-based learning and traditional physical therapy curricular styles, and the
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development o f interpersonal skills. Chapter Three presented the Research Methodology
- specifically the experimental research design. Chapter Four presented the Findings of
the research. Based on the Findings, Chapter Five presented the Summary, Conclusion
and Recommendations for future research.
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CHAPTER 2

REVIEW OF RELATED LITERATURE

The ensuing review o f the literature examines the range o f areas relevant to a
comparison o f the impact o f two different pedagogical methods on communication
apprehension and interpersonal skills in physical therapy students. A general
examination of traditional teaching methods utilized commonly in higher education,
particularly in physical therapy and health professional education is provided, followed
by a comprehensive description o f the current state of the literature about problem-based
learning in education o f health professionals.
An overview o f current research about communication skills is provided with
emphasis on the PRCA-24 as an instrument for measurement o f self-perception of
communication apprehension and the CPI as an instrument for measurement of clinical
performance o f communication related behaviors. The literature review concludes with
an examination o f the impact o f curriculum on interpersonal communication skills in
health professions' education.

Traditional Teaching Models

Historical Foundations
The process by which learning occurs has been o f interest since ancient times.
The Greek philosopher. Plato (428-347 B.C.E). postulated that learning was innate, and
that the task o f the teacher was to assist the learner in recalling these inborn ideas.
Conversely, the British philosopher. John Locke (1632-1704 C.E.) theorized that infants
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were bom as a tabula rasa - a blank slate -- upon which teachers project knowledge
(Jensen & Shepard. 2002: Phillips & Soltis, 1991). Classical education for children
evolved in a structured rote format. Curriculum was prescribed, and the learners were
expected to sit quietly and absorb according to Locke's principles, that which was
provided by the teacher. This model persisted in the United States until the beginnings of
the Progressive Era.
Changes in the culture o f education engendered many of the developments seen in
early education and influenced professional education as well. The early 1900's marked
the period known in educational history as the Progressive Era during which the rote
learning o f classical education was replaced with a new model. Educational focus turned
toward recognition and resolution o f social issues. Activity and interaction among
students became a primary resource for learning (Tozer. Violas & Senese. 1998). John
Dewey (1859-1952). who has often been described as America's greatest educational
philosopher, wrote extensively throughout the Progressive Era about his theory of
inquiry, which combined the process o f reasoning or reflection with action. In his classic
work. Democracy and Education (1916). Dewey wrote, “education is not an affair of
•telling' and being told, but an active and constructive process" (p. 38). He advocated
education that evolved from active experiences and interests o f students, leading students
to pursue a continuous and progressive cycle o f learning experiences.
The “constructivist" theory o f learning, developed by Bruner in the 1960's
extended the work o f Dewey. Constructivist theory recognized the role o f the learner's
previous experience and knowledge in helping the learner to manipulate new information
in ways that are meaningful. “ .. .knowledge is a state of understanding and can only exist

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

26

in the mind o f the individual knower; as such, knowledge must be constructed - or
reconstructed - by each individual knower through the process o f trying to make sense of
new information in terms o f what the individual already knows" (King. 1993. p. 30).
The theoretical framework o f learning best exemplified by PBL is constructivism (Ryan.
1998). According to this theory, learners develop or construct new ideas and concepts
by building upon their prior knowledge and experience. They assign meaning to new
learning based on previous experience (Kearsley. 1996).
Donald Schon's work about reflection as a learning tool built upon the
foundation o f active learning and reflection espoused by Dewey. Schon (1983: 1990)
described the reflective practitioner as an autonomous learner - one who seeks out the
literature and is able to interpret what he reads and to make judgments about strengths or
weaknesses o f that literature based upon his prior knowledge and experience. Schon
described the competencies necessary for reflective practice: knowing-in-action.
reflection-in-action. and reflection-about-action. Knowing-in-action is the process o f
knowing more than we are able to articulate, "although we sometimes think before
acting, it is also true that in much o f the spontaneous behavior o f skillful practice we
reveal a kind o f knowing which does not stem from a prior intellectual operation"
(Schon. 1983. page 51). Schon described the mechanism by which professionals
develop this knowledge. He wrote. " ... as a practitioner experiences many variations o f a
small number o f types o f cases, he is able to 'practice* his practice. He develops a
repertoire o f expectations, images and techniques. He learns what to look for and how to
respond... His knowing-in-practice tends to become increasingly tacit, spontaneous, and
autom atic... A practitioner's repertoire includes the whole o f his experience insofar as it
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is accessible to him for understanding and action. When a practitioner makes sense of a
situation he perceives to be unique, he sees it as something already present in his
repertoire...as both similar to and different from the familiar one, without at first being
able to say... with respect to what" (p. 138).

Schon described reflection-in-action as the

thoughtfulness occurring during an action, while reflection-about-action provides the
opportunity to review, analyze and evaluate at a more peaceful time.

Traditional Models o f Teaching and Learning
While many approaches to teaching exist, historically, lecture has been the
standard method o f delivery o f information in higher education (Knapper. 1995; King.
1993). King (1993) described the "transmittal model" (lecture) as the typical model of
college education, in which the professor lectures from the front o f classroom while
students sit passively in their seats and take notes. This model is teacher-centered and
learning tends to rely on teacher-selected resources (syllabi, texts, articles). In a synthesis
o f research studies dealing with higher education. Pascarella and Terezini (1991) noted
that the lecture model was used by eighty percent o f faculty studied. Knapper and
Cropley (1991) showed that lecture is a favored learning style o f many students. Shepard
and Jensen (2002) noted that lecture is as effective as other teaching methods in
transmitting information, and can be used to set the stage for more interactive learning,
such as discussion and case simulations. They described the benefits o f lecture as a
means o f engaging the interest o f the learner and in assisting the learner to integrate key
information.
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Other authors have noted limitations in the use o f lecture as the primary teaching
method. Pascarella and Terezini (1991) cited research indicating that lecture is not as
effective a teaching method as classroom discussion for stimulating higher order skills
such as critical thinking and problem-solving (p.89).

In a study o f medical students'

concentration during lecture. Stuart and Rutherford (1978). found that students'
concentration peaked at ten to fifteen minutes, and declined rapidly thereafter, thus
impeding the effectiveness o f lecture as a method o f transmitting knowledge.
An alternative to the traditional lecture format is the lecture-discussion or
interactive lecture (Jensen & Shepard. 2002: Lake. 1999; Silberman. 1996). Using this
format, the instructor alternates between lecture and a facilitated discussion to involve the
students more actively. This strategy includes the effective use o f questioning to
stimulate student interest and involvement in the discussion.
In order to measure the effectiveness o f teaching and learning strategies, one must
consider the outcomes o f the teaching and learning process including what and how much
is learned, retained and transformed into usable knowledge by the learner. Marton and
Saljo (1976) first proposed the differentiation of levels o f learning, concepts that they
labeled surface and deep learning. They asked adult students to describe their conception
o f learning. The responses represented a hierarchy o f five classifications. Marton.
DalTAlba and Beaty (1993) further studied learning and built upon Marton and Saljo's
classification system, adding a sixth classification. The hierarchy progressed from: 1)
learning as an increase in knowledge. 2) memorizing. 3) acquiring facts and other skills
that can be recalled and applied when needed. 4) gaining understanding and insights into
the meanings o f knowledge, 5) learning as an interpretive process aimed at understanding
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reality, to 6) learning as changing as a person (Marton, Dal I'Alba & Beaty, 1993). The
first three levels were described as indicators o f surface learning (reproducing orientation,
"characterized by a preoccupation with memorization, a reliance on faculty to define
learning tasks, and a pessimistic or anxious outlook on performance" (Albanese &
Mitchell. 1993. p. 61). whereas the latter three levels indicated deeper learning (meaning
orientation. Albanese and Mitchell described deep learning as "...active questioning, an
interest in relating ideas, and an interest in learning for learning's sake" (1993. p. 61).
Ramsden and Entwistle (1991) evaluated surface and deep learning o f students
based upon modes o f instruction, comparing large lecture, small group work, and close
versus distant interaction with faculty. Using the Approaches to Studying Questionnaire,
they asked students in the three disciplines o f psychology, chemistry and environment &
resource studies to evaluate their own depth o f learning: they then compared the findings.
Chemistry students who participated in a formal, lecture based curriculum, scored lowest
in deep learning: those in environment and resource studies, a program with an emphasis
on small group work, scored the highest in deep learning, and the psychology students
scored in the middle. Kember and Gow (1994) found that teaching style correlated with
student approaches to learning. When the instructor utilized a more authoritarian,
teaching through transmission (lecture) approach, students were likely to favor surface
learning; whereas, when the model o f instruction was facilitory. surface learning was
discouraged and deeper learning strategies were seen.
Correlations have been shown between students' conceptions o f learning and their
approaches to learning. Students, who conceived o f learning as higher order processes,
tended to approach learning using deep learning methods. (Marton & Saljo. 1976. van
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Rossum & Schenk, 1984). Similar relationships have been shown to exist in teachers*
perceptions o f teaching and learning and faculty approaches to teaching. (Trigwell.
1995).

Physical therapy students studied by Sellheim (2001) favored a deep approach to

learning yet they often described resorting to surface learning techniques. Sellheim noted
that factors which seemed to foster a surface approach included ’'...students* inability to
see relevance in the material, assessments focused on recall o f information, curriculumcontent overload, passive teaching methods, students* lack o f interest in content and
environments that are not conducive to learning” (p. 212). Meanwhile, factors that
appeared to encourage a deeper approach to learning included perception of relevance, a
learning sequence that allowed for information to be absorbed, discussed and then
applied clinically, higher order assessment methods, time for use o f deep study
approaches, interaction in learning, and connection o f new information to previous
knowledge.
Coles (1985) compared approaches to learning o f medical students in a traditional
and PBL curriculum. Students were surveyed at the beginning o f the first year o f medical
school and again at the end. Initially, both groups o f students had a similar approach to
studying, low in reproducibility, high in meaning and high in versatility. At the end of
the first year o f medical school, a significant decline was seen in study habits of
traditional students, with increased surface learning characteristics described, while the
PBL students increased their deep learning habits, demonstrating less reproducing than at
the beginning o f the year. Coles hypothesized that the PBL environment contributed to
the development o f deeper learning strategies, whereas the conventional learning
environment facilitated surface learning. Van Langenberghe (1998) examined
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approaches to learning o f a group o f 212 Dutch physical therapy students studying in a
PBL curriculum. The physical therapy students in this study demonstrated statistically
similar study approaches to the PBL medical students studied by Coles. These findings
compare favorably with a study by Moore (1994) examining self-report o f use o f
memorization, conceptualization, and reflection on learning. The PBL group rated
themselves higher than did the traditional on use o f reflection, and described less use of
memorization in approaches to study. Moore postulated that the PBL model o f learning
encouraged deep learning strategies. Newbie and Clarke (1987) found similar results
when comparing traditional and PBL students. The traditional students utilized primarily
surface approaches when preparing for basic factual content that they viewed as unrelated
to clinical practice, whereas the PBL students who learned the content through clinical
cases demonstrating the context utilized deep learning approaches.
A teaching model that has been increasingly used in higher education is that o f
cooperative learning (Millis. 1995). This student-centered model o f learning is highly
interactive and relies upon the interdependence o f students with one another. Students
typically work in small groups and assume a range o f roles in the learning process;
however, each student is responsible for his/her own learning and is graded accordingly.
A key characteristic o f cooperative learning is the importance of the student learning and
applying good communication and group process skills in order to make the group an
effective environment. Cooperative activities may manifest as ongoing structured small
group tasks or may include a range o f periodic multi-student team activities that stimulate
student interaction and collaboration. The instructor continues to maintain a role in
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cooperative learning as a facilitator. Usually cooperative learning is one component of
the learning process, accompanied by lecture, discussion and other teaching techniques.
Qin. Johnson and Johnson (1995) conducted a meta-analysis comparing the
effects of cooperative and competitive learning on problem-solving. "Cooperation was
operationally defined by the presence o f joint goals, mutual rewards, shared resources,
and complementary roles among members o f a group" (Qin, Johnson & Johnson, p. 131).
Competition offered the possibility o f goals or rewards for one or more members o f the
group for outperforming the others. The results o f the study indicated that cooperative
efforts yielded better problem-solving than did competition in 55 o f 63 studies. The
authors hypothesized that students may be better able to assist each other in identifying
sources o f confusion and clarifying misconceptions in a supportive group environment
than with an expert instructor.
Pascarella and Terenzini (1991) examined over 2600 studies in order to give
insights into the effects o f characteristics o f institutions o f higher education on student
learning, cognitive growth, student self-concept, values and attitudes, and career success.
They reported that active learning methods yielded greater cognitive growth, and that
"student learning is unambiguously linked to effective teaching" (p. 619). Other authors
(Fincham & Shuler. 2001; Woods. 1997) have found student frustration with active
learning and problem-based learning methods when used in a single course concurrently
with content taught by more traditional methods.
The traditional lecture format was compared with an active learning approach, the
lecture-discussion format, as a means o f teaching physiology to physical therapy students
(Lake. 2001). In the active learning groups, content was taught by means o f a 35-minute
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traditional lecture class covering '’difficult” concepts, and a one-hour facilitated small
group discussion o f the readings utilizing a series o f guiding questions. Lake found
significantly better academic performance among the students who were taught using
active learning as compared with those who were in the lecture-based groups. Despite
the higher academic performance found in the active learning groups, student perceptions
o f the course effectiveness and o f teacher effectiveness were found to be diminished over
those o f the lecture based method. This improved somewhat when the rationale for
active learning strategies was explained.
Traditional learning in the professions has frequently employed case scenarios in
an effort to put information learned into an appropriate context and to stimulate students'
problem-solving skills. Case-method teaching was first used by the Harvard Law School
in 1871. followed by the Harvard Medical School in 1910. and spread to teacher
preparation by 1925 (McGinty. 2000). Clinical cases have been used with a range of
teaching methodologies, including lecture and facilitated discussion, as well as small
group work. In case-method teaching, the role o f the teacher has ranged from moderator,
guide, referee, overseer or questioner, depending upon the pedagogical philosophy
(McGinty. 2000). This methodology represents a broad application o f clinical scenarios
to stimulate learning. It is differentiated from PBL in that in case-method teaching,
clinical situations may be provided at any point in the course o f study, but are most often
utilized in order to help students to "solve" the problem, applying already learned
concepts to facilitate mastery o f material (Fincham & Shuler. 2001). In contrast. PBL is
a highly structured application o f case-method teaching, in which clinical cases are
provided to a group o f students, prior to study o f new content. The case is used as a
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stimulus for the process o f discovery in which the group identifies and develops a list o f
issues to research in order to better understand certain information. Sometimes students
are meant to "'solve the problem”. Most often they are meant to "learn” from the
problem, thus, problem-based learning.
Harris (1993) correlated both the problem-based tutorial (p. 37) and clinical
education (p. 47) o f medical students as examples o f Donald Schon's "reflective
practicum.” He summarized Schon's features o f a reflective practicum, "First, people
learn by doing, by dealing with complex problems o f practice, together, in a virtual world
representing but not identical to the world o f practice; participants can try again and
control the pace o f their learning. Second, in a reflective practicum novices leam from
experts, through reciprocal reflection-in-action and reflection-about-action related to
demonstrations and exemplars o f practice; in it. seasoned professionals may also leam
with each other through reflection-about-action” (Harris, p. 46).

Problem-based learning
Problem-based learning was developed as a comprehensive curricular strategy
(Jefferson. 2001) designed to provide a more humane learning experience than traditional
models. Vemon and Blake (1993) described PBL as "...m ore than a simple teaching
method. It is better described as a complex mixture o f a general teaching philosophy ,
learning objectives and goals, and faculty attitudes and values, all of which are difficult to
regulate and are often not very well defined in research reports” (p. 560). Several authors
have attempted to define the core distinguishing principles o f PBL (Barrows, 1986;
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Camp, 1996; Charlin. Mann & Hansen, 1998; Saarinen-Rahiika & Binkley, 1998).
While debate continues, the following key characteristics are critical: 1) The PBL
process begins with clinical problems that are designed to stimulate learning. Knowledge
is acquired from wrestling with the problem, rather than using a problem to demonstrate
and apply previously acquired knowledge; 2) Learning occurs in small groups and
utilizes an active process o f exploration, discussion and debate; 3) Learning is studentcentered. active, and self-directed. Students define their learning needs and learning
issues. While a tutor or facilitator is part o f each small group, the learning is not
"teacher-centered”. The role o f the tutor is to facilitate the process, not to provide and
critique the content. 4) Small group brainstorming and discussion follow student self
directed research and evaluation of "evidence”. Students are expected to utilize peerreviewed professional literature, "expert" opinions, resources, and clinical experiences to
provide a basis for discussion and debate.
Engel (1998) described four important components o f a successful PBL
curriculum. Learning should be cumulative, such that topics are studied multiple times,
allowing for increasing layers o f sophistication of knowledge with each successive
learning opportunity. Subjects should be integrated into the study o f real problems so
that learning occurs in context. All learning should build from simple to complex, so that
students progress from simple affective skills to more complicated group process, from
theory to application. Finally, the PBL approach should be consistent across the
curriculum, supported in all aspects, including relationships between students and faculty,
summative evaluation, and availability o f resources (p. 23).
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Boud (1985) discussed the variety of means by which PBL has been implemented
across different disciplines. He emphasized the centrality o f student-centeredness as a
common characteristic o f PBL curricula, and then described eight additional
characteristics found in many PBL curricula. These are: 1) acknowledgement of the
prior experience and knowledge of the learner, 2) student responsibility for learning. 3) a
"crossing o f boundary between disciplines" (Savin-Badin. 2000). 4) integration of theory
and practice, 5) emphasis on the process o f knowledge acquisition rather than on the
outcomes. 6) shift in the role o f faculty from provider o f information to facilitator of
learning. 7) an emphasis on peer and self-assessment by the student, rather than on
faculty assessment, and 8) focus on the importance o f communication and interpersonal
skills.
In contrasting PBL with traditional learning approaches. Cisneros. SalisburyGlennon and Anderson-Harper (2002. p. 20) differentiated. "PBL provides learnercentered. small group, interactive learning experiences, instead o f large-group. didactic,
teacher-centered instruction". Traditional learning typically provides each of the
relevant concepts and contents in discreet courses or units. Practitioners, however, utilize
learning most effectively by perceiving the interconnectedness and relationships between
disparate topics. This process for integrating a variety of issues in order to understand a
complex and unique situation is facilitated by the problem-based learning process (Fraser
& Greenhalgh. 2001).
PBL has been advocated as a means of developing certain skills necessary to
clinical practice as the result o f its student-centered, case-based, active learning process.
Engel (1998) suggested that among the primary goals o f programs that adopt PBL as a
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teaching and learning method is to foster the development o f capability in certain key
competencies, including flexibility and adaptability to change; decision-making in new
and unfamiliar situations; effective collaboration in teams, empathy; holism; critical
thinking; self-assessment and self-directedness in learning (p. 19).

Theoretical Basis for PBL
PBL is based on the philosophy that the learning process is enhanced through
learning in context using clinical cases through stimulation o f prior know ledge, and
through group discussion to facilitate integration o f content (Schmidt. 1983). Norman
and Schmidt (1992) have suggested a number o f theoretical concepts by which PBL
facilitates learning. Because learning in PBL is student directed with students
encouraged to develop responsibility for their own learning and to assist others in their
learning. PBL is thought to empower the learner. PBL utilizes contextual learning. By
learning information in the context in which it will be used, the learner is better able to
retain information and to apply acquired knowledge to practice. PBL relies on and
respects the learner's prior knowledge and skills and uses existing knowledge as a
scaffold upon which to build and examine new concepts.
Schmidt (1983) advocated the ’'information-processing theory" as the key
rationale for PBL. The three major elements o f this theory include: 1) activation o f the
learner's prior knowledge. 2) encoding specificity, a concept similar to the contextual
learning theory, stating that the more closely the learning experience resembles actual
practice, the better will be the transfer o f knowledge and skills to the new situation, and.
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3) elaboration of knowledge, by which information learned is retained better as a result of
opportunity to discuss, debate, question, and respond.

The Role of Faculty
PBL involves a different set o f faculty roles and expectations than does traditional
teaching, and requires a paradigm shift for faculty experienced in traditional teaching
environments. Two levels of instructor involvement exist in a PBL curriculum: the role
o f semester or course coordinator (primary instructor), and that o f tutor. The tutor's role
is that o f a facilitator o f learning and o f clinical reasoning, rather than that o f a content
expert bestowing knowledge upon an audience. Tutors may be faculty members, but are
often practicing clinicians. This role requires three key attributes. 1) an understanding o f
the process and objectives o f PBL. 2) skill as a facilitator, and 3) familiarity with the
course content. The tutor must endeavor to achieve a balance in which the process
remains "student-centered", while skillfully interjecting “timely, thought provoking
comments that guide the breadth and depth o f learning without imparting facts"
(Maudsley. 1999. p. 657). This requires willingness on the part o f the tutor to set aside
ego. and to view students in a different light than is traditional in higher education.
Several authors have w ritten about the multitude of roles which the tutor must
assume in order to foster an effective process (Barrows. 1988; Kaufman. 1995; Wilkerson
& Felletti; Savin-Baden. 2000a). Barrows (1988) ascribed three phases to the tutor's
role: initially, modeling the reasoning process through questioning; as students begin to
understand the process, the tutor takes on the role o f coach, intervening with less
frequency; and finally the tutor's role is one o f fading, o f progressively w ithdrawing and
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allowing the students who are now skilled in the process to function independently as a
team.
Savin-Badin (2000a) further described a cycle o f roles in which successful tutors
engage during the group process of an effective tutorial. Stage 1 - Gap Fillers: Since the
tutor is privy to the objectives o f each case, one of the roles o f the tutor is to alert students
to a potential gap in content to be researched, and occasionally to "fill in the gaps” in
student knowledge. Stage 2 - Validators o f Prior Experience: In this role, tutors assist
students in connecting and valuing prior clinical and life experiences with the new
content being studied. Stage 3 - Guide with Map and Compass: Tutors utilize their own
knowledge and experience to guide students to useful resources and to help students find
the right answers and insights. Stage 4 - Guide: Tutors use facilitation skills and
questions to help students evaluate information and skills. Stage 5 - Guest: Tutors
become choreographers o f different opportunities for students, as students discuss, debate
and question new knowledge and skills. These strategies for effective facilitation
provide the necessary scaffolding, or support structure to allow students to be self
directed learners in PBL while still achieving appropriate learning objectives (Greening.
1998: Jefferson. 2001)
The PBL literature has debated the role of the tutor or facilitator extensively, with
much o f the debate centering on whether the tutor needs to be a content expert in order to
be an effective tutor. Studies have found that skill in the process o f tutoring is critical,
while content expertise may lead the tutor to dominate the discussion and alter the
process from student-centered to a more teacher-centered activity (Barrows. 1986;
DeGrave. Dolmans, van der Vleuten. 1999; Kaufman. 1995; Silver & Wilkerson. 1991).
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Familiarity with the content studied allows the tutor to be an effective guide and resource,
and to assist students in perceiving clinical implications, while maintaining a studentcentered learning experience (Davis, Naim & Paine. 1992; Eagle. Harasym. Mandin.
1992; Maudsley. 1999; Saarinen-Rahiika & Binkley, 1998). Given the different
expectations o f tutoring from traditional, didactic teaching, tutor development is an
ongoing process in PBL curricula.
Unlike in the traditional teaching environment, much o f the work o f the primary
instructor (course or semester coordinator) must be completed well in advance of the
course. In addition to the development of overall course objectives, cases must be
constructed to provoke student learning with attention to an appropriate level of Bloom's
taxonomy (Anderson & Krathwohl. 2001) from acquisition o f knowledge to evaluation
and synthesis. The course coordinator is also the orchestrator o f all course events,
including making sure that all necessary components o f case materials are available, from
patient data to laboratory studies. He/she coordinates associated laboratory sessions and
regular "large group" meetings o f the entire student cohort composed o f all tutorial
groups in a forum to address unresolved issues from tutorial, and is responsible for
evaluation o f students for mastery o f content, utilizing a variety of assessment techniques.
The course coordinator typically holds weekly meetings with all tutors to review
upcoming clinical cases, assist in resolving content and process concerns, and to ensure
that all groups are progressing toward the effective accomplishment o f learning
objectives. The course coordinator also plays an important role in the development of
tutor skills and in tutor evaluation. (Lusardi, Levangie & Fein. 2002).
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Virtanen, Kosunen. Holmberg-Marttila and Viijo (1999) conducted a study o f
seventy-five first year medical students to determine student perceptions o f excellence in
tutorials. Successful tutorials were described as interactive discussions with equal
participation o f all students and a tutor who functioned as a facilitator o f the process.
Unsuccessful tutorials were characterized as being dominated by a small number of
students, with the remaining students acting distant and uninvolved. Either a
disinterested tutor, or a tutor who was very directive rather than facilitory toward student
learning distinguished other unsuccessful tutorials.

Assessment in PBL
Several authors have addressed the disparate requirements of assessment of
performance in PBL curricula (Barrows. 1980: Nendaz & Tekian. 1999; Willis, et al..
2002). Most traditional education focuses on summative assessments of student
performance, such as examinations, laboratory practical examinations and papers. Unlike
the traditional model o f teaching, effective use o f PBL requires a well-integrated process
using formative assessment (Barrows. 1980). facilitating student self-assessment,
reflecting, and assisting students to identity their own learning goals. Most PBL
curricula include student self-assessment, peer-assessment and tutor assessment as
routine components o f the evaluative process. Several authors have described processes
o f formative assessment used in PBL curricula (Fincham & Shuler. 2001; Neufeld.
Woodward & MacLeod. 1989: Paquet & Des Marchais. 1998).
Educational programs using PBL endeavor to utilize assessment methods that are
congruent with the goals o f the PBL process and curriculum: to prepare a motivated.
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self-directed learner who is capable o f effective clinical reasoning and application.
Nendaz and Tekian (1999) detailed the range o f outcome-oriented and process-oriented
assessment strategies in use by PBL programs and commented on the application o f these
to PBL curricula. Examples o f outcome oriented instruments measuring knowledge and
problem-solving skills included multiple-choice questions, short answer questions, and
extended-matching items. Among the dilemmas of the multiple choice examination is
the potential to test at the lower levels o f Bloom's taxonomy, examining primarily recall
rather than application, analysis, synthesis and evaluation.
Process oriented instruments measure the students' ability to demonstrate many of
the objectives specific to PBL curricula: self-directed learning skills; communication
skills; self-assessment, problem-solving skills and critical thinking. Among the process
oriented assessment techniques is the triple-jump based exercise, usually a multi-stage
oral, written and practical experience in which students are presented with a clinical case,
identity pertinent learning objectives, use the professional literature to develop and test
hypotheses and meet the faculty member to share their conclusions as well as to selfassess their performance. This writer has utilized a variation o f the triple-jump in which
during Phase One each student drew a written clinical case and immediately presented to
the faculty member a set o f preliminary hypotheses, learning objectives and a plan for
research. Following one to two days o f research, the students returned for Phase Two.
during which each student verbally presented information demonstrating command o f the
possible diagnoses and demonstrating analytical and psychomotor skills in interpreting
and implementing the clinical examination. Students were then given a set o f written
findings for the clinical case, and following a short period for examination o f the relevant
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literature, completed Phase Three o f the triple-jump. During this phase students
presented information about management o f the clinical case and demonstrated selected
clinical interventions. This model follows the objectives o f the triple jump assessment
technique which according to Nendaz and Tekian (1998), is designed to mimic the
process utilized in clinical practice.

Cost of PBL
A number o f authors have examined the costs o f PBL as compared with
traditional curricula (Berkson. 1993; Mennin & Martinez-Burrola. 1986). Among critical
costs that must be considered are physical space for multiple small groups and library
resources sufficient to support the self-directed learning behaviors o f the PBL students.
Cost studies o f faculty time have shown near equivalent time commitments for PBL and
traditional faculty, although the PBL faculty spent a far greater proportion o f their time in
direct student contact than did traditional faculty (Berkson; Mennin & Martinez-Burrola).
While the time commitment per faculty member may be similar, the number o f faculty
(or adjunct faculty tutors) required to maintain an entire PBL curriculum with large
numbers o f students is more expensive than in the traditional teaching models. Whereas,
in the traditional format the faculty can increase the number o f students in a lecture, in
the PBL format, an increase in students necessitates an increase in tutorial groups and
thus more faculty and tutors.
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Models o f PBL
One o f the conundrums when examining the spread of PBL is that each institution
has adopted and adapted the principles o f PBL in order to achieve a fit for that
organization's mission and philosophy. Several models o f PBL have been described in
the literature. These include the integrated PBL curriculum (Saarinen-Rahiika &
Binkley. 1998; Solomon. Binkley & Stratford, 1996), the transitional curriculum
(Solomon. Binkley & Stratford. 1996). the modified or hybrid PBL curriculum (Lusardi.
Levangie & Fein. 2002). and a single course taught with PBL methodology (Stem &
D'Amico. 2001; Warburton & Whitehouse. 1998). In the integrated model o f PBL. all
content, including foundational sciences such as anatomy and neuro-anatomy, as well as
clinical examination, diagnosis and treatment issues is taught utilizing health care
scenarios. The transitional model typically teaches basic foundational sciences utilizing
traditional educational approaches, then "transitions" to learning from clinical cases,
using small-group work as the students progress in the curriculum. In the modified or
hybrid model, a case-based, small-group focus is the centerpiece o f the curriculum that
begins with the initial semester o f the curriculum and continues throughout. Additional
content may be taught using a variety o f teaching/learning methodologies via courses and
laboratories that are satellites to the central tutorial based focus. Some institutions have
implemented one or more individual courses, taught using PBL as a trial or in order to
derive some o f the potential benefits of PBL (Warburton & Whitehouse. 1998; Wilkie.
2000). Today there exist a vast array o f programs in many disciplines calling themselves
"PBL". In fact, many o f these programs utilize clinical cases and problem-solving, but
do not meet other classic descriptors of PBL. The many variations in the manner in
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which PBL is practiced make valid comparisons among programs difficult as can be seen
in the review that follows.

Physical Therapy and PBL
Although PBL began in medical education in the 1960*s. it did not begin to attract
attention in physical therapy education until the I990’s. The developers o f PBL in
medicine hoped to increase retention o f knowledge, to enhance students* ability to apply
knowledge, and to facilitate lifelong learning (Barrows. 1986; Saarinen-Rahiika &
Binkley. 1998). These same factors that provided the impetus for medical educators to
adopt PBL have contributed to the growth o f PBL in physical therapy curricula.
In their overview o f the early history of PBL in physical therapy education.
Saarinen-Rahiika and Binkley (1998) described the evolution o f PBL in the McMaster
University Physical Therapy Program. Following the lead o f the School of Medicine, a
predecessor o f the McMaster University Physical Therapy Program implemented the first
physical therapy program utilizing both PBL and traditional methods in the 1970's. In
1990. this program evolved into the current McMaster University Physical Therapy
Program, a fully integrated PBL curriculum, which initiated the model that has led the
way for other programs throughout North America.

According to the 2002 Biennial

Accreditation Report (APTA. 2002b), 2.7% o f all physical therapy programs described
themselves as using a PBL curriculum, and 8.1% reported that they utilized a modified
PBL approach in which the curriculum shifted toward PBL in the later stages.
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PBL and Clinical Reasoning
PBL has been much touted as a curricular methodology and philosophy that
facilitates the development o f problem-solving and critical-thinking skills. Barrows
(1986. 1996) relied on several theories o f cognitive science to explain the effectiveness of
PBL in promoting learning and problem-solving skills. These include: 1) activation of
prior learning, 2) improved retention resulting from active rather than passive learning,
the role o f elaboration o f subject matter as a mechanism to assist learning, and 3) the
learning o f new information in the context in which it will be encountered in practice.
PBL employs the closed loop or reiterative loop to facilitate learning and to build
upon students' prior knowledge and experience (Barrows. 1986). In a typical PBL
experience, the learner moves through the following steps: I ) a new. not previously
studied problem or case, is presented in the context in which it would be seen in actual
practice. 2) students examine the problem according to their current level o f learning. 3)
students identify '‘learning issues" - areas about which they need to know more in order
to understand the scenario, then proceed to research those issues. 4) students apply the
newly acquired knowledge and skills to the problem scenario which allows the students
to evaluate the effectiveness o f their learning and to reinforce their learning, and 5) the
learner integrates the new knowledge and skills acquired from study o f the problem into
existing knowledge and skills (Norman. 1988). The focus o f student learning in PBL is
directed toward this acquisition and integration o f new knowledge, rather than on
“solving" the clinical problem. DeGrave. Boshuizen and Schmidt (1996) advanced the
theory that the primary teaching and learning strategy utilized in PBL is to foster
“cognitive conflict" in students. The conflict is derived from a mismatch of existent
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knowledge and knowledge necessary to analyze the problem. The role o f the faculty
member is to foster the process by developing the clinical scenarios, creating the context
for learning, ensuring that adequate learning resources are available, and facilitating
learning through the adept use o f questions that lead the student to find his or her own
answers.
A number of studies have examined the effect o f PBL on recall o f information.
Norman and Schmidt (1992) found that PBL students demonstrated less immediate recall
o f information in a testing format than did traditional students; however, in each study the
long term (ranging from six months to two and one half years) recall o f information o f
the PBL students far exceeded that o f traditional learners.
Previously, educators believed that problem solving was based upon applying a
generic problem-solving process. More current understanding o f this area suggests that
experts utilize a form o f pattern recognition based upon prior knowledge and/or
hypothesis testing known as forward reasoning (Elstein & Schwartz. 2002). The type of
strategies utilized for problem-solving employ a forward reasoning pattern from data to
solution. This involves collecting data about signs, symptoms, and diagnostic studies
which leads to a differential diagnosis and finally a conclusive diagnosis. Novices have
been found to utilize backward reasoning, i.e., "It could be a heart attack. Did the patient
have chest pain?” This has been debated. Some authors have criticized PBL as a model
that fosters the development o f backward reasoning and therefore a less effective, in
expert method o f problem-solving. Norman. Brooks, Colie and Hatala (2000) examined
the use o f forward and backward reasoning in interpretation o f electrocardiograms (ECG)
by novices. They found a significant difference in accuracy o f ECG diagnoses using
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backward reasoning (61.3%) as compared with forward reasoning (41.9%. p < .02). They
construed the use o f backward reasoning to provide an advantage for the novice
practitioner. The processes by which the individual transitions from novice to expert, and
from backward to forward reasoning, are not yet understood.
Elstein and Schwartz (2002) wrote that PBL is consistent with the educational
implications o f current research about clinical decision-making. "Problem-based learning
can be understood as an effort to introduce the formulation and testing o f clinical
hypotheses into the pre-clinical curriculum. The theory o f cognition and instruction
underlying this reform is that since experienced physicians use this strategy with difficult
problems, and since practically any clinical situation selected for instructional purposes
will be difficult for students, it makes sense to provide opportunities for students to
practise problem-solving with cases graded in difficulty" (p.731).

Research about PBL
Three major meta-analyses o f PBL research outcomes were published in 1993
(Vernon & Blake. 1993; Albanese & Mitchell. 1993; Berkson. 1993). Vernon & Blake
(1993) reviewed thirty-five studies representing nineteen academic institutions. The
authors operationally defined PBL as "a method o f learning (or teaching) that emphasized
(1) the study o f clinical cases either real or hypothetical. (2) small discussion groups. (3)
collaborative independent study. (4) hypothetico-deductive reasoning, and (5) a style of
faculty direction that concentrated on group process rather than imparting information"
(pp. 550-551). They included studies in which the entire curriculum was defined as
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PBL. and studies involving parts o f curricula or single courses. In evaluation o f student
satisfaction with PBL. the research studies were consistent in favoring PBL over
traditional education designs. Academic achievement was measured through student
performance on the National Board o f Medical Examiners Part I Examination (NBME I).
The data appeared to favor the traditional programs, although the authors cautioned that
the sampling technique and significant heterogeneity might have impacted these
outcomes. The authors found that traditional and PBL students did equally well on
miscellaneous tests o f clinical knowledge and factual examinations. Studies examining
clinical performance favored the PBL students, but problems with sampling in addition to
inadequately defined measurement methods in most studies made it difficult to generalize
these outcomes to the general population. The literature favored PBL in areas such as
faculty attitudes, student enjoyment of the learning experience, and other affective
variables. Disadvantages noted included faculty's perceptions o f "knowledge gaps",
potential for reinforcement o f incorrect information, and inefficiency o f time usage.
Vernon and Blake discussed the challenges o f conducting studies o f PBL. since PBL is
practiced differently in each setting. They identified the need for controlled studies to
examine the outcomes o f PBL. Overall, they concluded that the results o f the studies
supported the superiority o f PBL over traditional educational methods.
Albanese and Mitchell (1993) demonstrated similar findings in their meta
analysis o f the international English language literature from 1972-1992. They noted that
PBL students frequently performed as well or better than their peers from traditional
education tracks on the clinical performance sections of the NBME. "Compared with
conventional instruction. PBL... is more nurturing and enjoyable; PBL graduates perform
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as well, and sometimes better, on clinical examinations and faculty evaluations; and they
are more likely to enter family medicine. Further, faculty tend to enjoy teaching using
PBL’' (p. 52). The authors noted weaker examination performance in the basic sciences
as compared with students from traditional curricula, but cautioned that the results were
not compelling due to limitations in the study designs.
In the third meta-analysis. Berkson (1993) reviewed the research about PBL up to
1992. She interpreted the above results as demonstrating essentially equivalent
performance by both traditional and PBL students. She wrote "the traditional medical
curriculum's central weakness lies in frequent inattention to principles of learning and
pedagogy, inattention not inherent in the curriculum but promoted by inertia and
inadequate regard, support, and encouragement for the teacher. Preoccupation with
principles o f learning and pedagogy is a PBL strength..." (p. S86).

Berkson implied

that the successes o f PBL may be due more to the attention to curriculum and quality of
teaching/learning rather than to the curricular approach, and that similar results would be
found if traditional programs addressed the teaching and learning process.
In a debate in the medical education literature. Colliver (2000) disputed the claims
o f positive outcomes o f PBL curricula. In a review o f the above studies and other studies
published between 1992 and 1998. he applied the statistical concept o f effect size and
suggested that a curricular approach receiving as much advocacy as PBL ought to
demonstrate a large effect size (d = .80 - 1.0). His calculations focused only on
randomized studies, o f which there were few. and he found only moderate and small
effect sizes. He argued that the lack o f randomized studies negated much o f the reported
positive outcomes found in the literature, and the fact that in most cases students had
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elected to enroll in a PBL curriculum detracted from the value of the studies. He
challenged the theoretical basis o f PBL and encouraged educators to reconsider the value
o f PBL as a curricular strategy, recommending ongoing basic research to examine
curricular outcomes.
Albanese (2000) rebutted Colliver's findings. In a discussion o f what effect size
would be reasonable to expect from a curricular innovation, he argued that in order to
achieve the large effect sizes desired by Colliver. large and unrealistic changes in
performance would be required o f some subjects, since high performing subjects are
limited in their ability to demonstrate improvement. Albanese accused Colliver of
applying unreasonable standards to many o f the studies in which measures might be
linked in some way to PBL. His comments about student selection remind the reader that
the professional education curriculum is the culmination o f an entire career o f mostly
traditional lecture-based study in which students have excelled prior to their enrollment in
medical education. The likelihood o f seeing a vast change as a result o f a curricular
change among already very strong students and in students so accustomed to traditional
learning models is slim (Albanese. 2000: Lechner. 2001; Norman & Schmidt. 2000).
Cate (2001) posited some interesting views about the design and interpretation of
education outcome research. He wrote that the problem with equivocal outcomes was
likely linked to the impossibility o f creating a blinded study when utilizing teaching
method as an independent variable. This led to neglecting the impact o f student behavior
on the outcomes o f the study. He suggested that because students desire success, they
will compensate for the method o f teaching by studying more or less, thus yielding
similar results from both the control and the experimental group. Norman and Schmidt
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(2000) weighed into the fray, arguing, "that the small effects and inconclusive findings
derived from research on PBL result, not from the inadequacy o f the theory and its basis
in the laboratory, but from the futility o f conducting research on interventions which, like
PBL. are inadequately grounded in theory, in real environments, which are so complex
and multifactorial, with so many unseen interacting forces, using outcomes so distant
from the learning setting, that any predicted effects would inevitably be diffused by
myriad unexplained variables. Indeed, we believe that the fact that any significant effects
have been observed is evidence o f the effectiveness o f PBL, which succeeds to show
differences in a situation where the cards are stacked high against it“ (p. 722). They
concurred with Colliver (2000) that any study comparing outcomes in clinical skills and
basic knowledge would demonstrate a minimal difference. They addressed the need for
rigorous research programs focused on theory building and testing both in rigidly
controlled experimental settings and in realistic environments that examine all variables.
Berkson (1993) implied that the successes enjoyed by PBL curricula have been
due to good application o f principles o f learning and teaching, rather than curricular style.
Thus sound application o f educational theory and principles should result in strong
outcomes irrespective o f curricular design.
The above paragraphs described the three major meta-analyses examining the
early literature about PBL and some o f the subsequent debates. In the sections that
follow, specific areas o f research related to PBL are discussed.
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PBL Outcomes: Testing and Clinical performance
Early reports comparing PBL and traditionally prepared students often
demonstrated weaker performance o f PBL cohorts in the basic science components of the
NBME (Part I). More recent studies show a trend toward stronger or equivalent
performance by students in PBL curricula (Berkson, 1993; Moore, 1994). Blake.
Hosokawa and Riley (2000) reported the results o f student performance on Step 1 and
Step 2 o f the United States Medical Licensing Examination (USMLE) after
implementation o f a new problem-based curriculum. They compared USMLE scores of
the first four PBL classes o f the University of Missouri-Columbia School o f Medicine
(classes o f 1997-2000) with scores from the last two years o f the conventional curriculum
(classes o f 1995-1996). Statistical analysis showed the admission profiles o f the classes
to be similar. The mean scores on both USMLE Step 1 and Step 2 were higher for the
PBL classes than the scores o f the traditional classes. Performance on the Step 2 exam
rose from below the national mean in the traditional curriculum to above the national
mean for graduates o f the PBL curriculum. The number of students scoring in the 90lh 99th percentile on the exam rose dramatically from eight percent in the traditional class of
1995 to one third o f the students in the PBL classes o f 1999 and 2000. The authors
concluded that PBL did not impact adversely on national board performance and may
have contributed positively to the students" performance.
Schwartz. Burgett, Blue. Donnelly and Sloan (1997) conducted a study at the
University o f Kentucky comparing student performance on curriculum assessments.
Students in the traditional curriculum scored higher than the PBL students on two of three
multiple-choice quizzes, while there was no difference in scores on the third quiz or on
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the final examination. PBL students outperformed the traditional students on essay
examination and on a standardized patient examinations testing application of
knowledge. The authors concluded that PBL students demonstrated greater problem
solving skills and thus stronger clinical competence.
Shuler and Fincham (1998) studied performance o f dental graduates from the
University o f Southern California on the Part I National Dental Board Examination.
Their findings demonstrated stronger performance by the PBL graduates than their
traditional peers (p = .000) on the total scores and on each o f the four sub-tests of the
examination.
In a study examining the development o f diagnostic competence. Schmidt.
Machiels-Bongaerts. Hermans, ten Cate. Venekamp and Boshuizen (1996) included 612
Dutch medical students from three Dutch medical schools, one PBL. one traditional and
one with an integrated curriculum including structured, small group activities that were
teacher-centered. In the Netherlands, all medical students were randomly assigned to the
curricula by a lottery system. All students were provided with thirty clinical cases and
asked to provide a differential diagnosis. The students from the PBL and the integrated
curriculum significantly outperformed the traditional students. The authors theorized that
experience with clinical cases and the history o f active learning in the PBL and integrated
groups o f students may have influenced the outcomes o f the study.
Richards, et al. (1996) examined the clinical performance o f 88 PBL and 364
traditional students from Bowman Gray School o f Medicine at Wake Forest University.
The program had two separate tracks; students self selected into the PBL track on a first
come-first served basis. Students were evaluated by supervisors in four areas: 1)
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knowledge, 2) history and physical examination skills. 3) differential diagnosis skills, and
4) communication. PBL students received significantly higher ratings than conventional
students on all four clinical ratings scales. There was no difference in scores on the
NBME subject tests between groups. Richards concluded that the results served to
corroborate prior findings that PBL in the pre-clinical years makes a difference in
performance during the clinical education years o f medical education.

Peters. Greenberger-Rosovsky, Crowder. Block and Moore (2000) conducted a
long term follow up survey o f 100 graduates o f Harvard's medical curriculum from 1989
and 1990. Half o f the graduates had completed the New Pathway curriculum, which
emphasized PBL. while the other half had completed the conventional lecture-based
curriculum. Using a qualitative telephone interview process, graduates responded to
questions in three categories: 1) Humanism which was indicated by practice in peopleoriented specialities such as primary care, confidence in management of psychosocial
issues and preference for close relationships with patients as a source o f personal and
career satisfaction. 2) Lifelong Learning which was indicated by emphasis on evidencebased practice, and positive attitudes toward consultation with other health professionals,
and 3) Social Learning which was characterized by "maintaining relationships with
faculty, role models, and fellow students, collaboration with a variety o f health
professionals, and involvement in teaching..." (p. 471).

The results of the study found a

statistically higher percentage of graduates o f the New Pathway program practicing in
primary care areas (40% versus 18%). The New Pathway graduates had greater
confidence in managing psychosocial issues in practice than did their traditionally
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educated peers. This study did not show any difference between groups in the area o f
lifelong learning. In a prior study of this same group during medical school, the New
Pathway students had rated themselves more highly and been rated higher by others in
humanistic areas, and manifested better interpersonal skills than their peers in the
traditional cohort (Moore. 1994). Graduates were asked to identify two to three lasting
effects o f their undergraduate medical education. Among frequent reported responses
were strengths in patient interactions, communication, listening skills, sensitivity toward
patients with different backgrounds, ability to work well in teams, and self-direction in
learning. These responses contrasted with the strengths reported by graduates o f the
traditional cohort, which had the greatest frequency o f responses addressing a strong
knowledge base in the foundations o f basic sciences and clinical medicine.
In addition to implementation o f PBL as an educational methodology for entrylevel education. PBL has been utilized as a strategy for post-graduate education during
medical internship and residencies, and has been used in continuing medical education.
Smits. Verbeek and de Buidonje (2002) performed a meta-analysis of six studies that
evaluated the effectiveness o f PBL in continuing medical education and found a paucity
o f well-designed studies from which to draw conclusions. They found moderate
evidence that PBL in continuing medical education was more enjoyable for participants,
and limited evidence supporting an increase in participants* knowledge and skill
following PBL.
Despite the many studies that examine long-term outcomes for graduates o f PBL
curricula, it is important to recognize that many extraneous factors may influence those
changes once a student leaves the educational environment. Each o f those other life
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experiences may account for the findings achieved in long-term studies. Richards, et al.
(1996) wrote about the limitations in examining changes in medical students following
two years o f undergraduate medical education in a PBL environment. "The farther
students progress from their first two years o f medical school, the harder it may be to
observe differences in outcomes between curricula because of the confounding effects o f
subsequent shared learning experiences" (p. 187).

PBL Outcomes: Self-directed Learning
In addition to a demand for competence, health care professionals must
demonstrate capability, the ability to adapt to change and to keep pace with the changes
in health care and practice (Fraser & Greenhalgh. 2001). This requires the ability o f the
practitioner to be a self-directed learner. Among the key objectives o f PBL is the
development o f self-directed and lifelong learning skills by the student. Among methods
used to evaluate self-directedness are self-report, peer and supervisor evaluation and
quantitatively by resource utilization. Several studies have supported enhanced selfdirectedness in learning resulting from participation in PBL (Blumberg & Michael. 1992:
Marshall. Fitzgerald. Busby & Heaton. 1993: Ozuah, 2001).
Blumberg and Michael (1992) looked at the impact o f a highly structured PBL
program on the self-directedness o f students. They found no significant difference in
time spent in study by the PBL cohort as compared to time spent by conventional
students, but important differences in the amounts and types o f resources used for study.
Students from the conventional cohort used more cooperative lecture notes, course syllabi
and personal class notes for study; whereas PBL students reported greater use of
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textbooks, journals, other reference books, and informal discussion with faculty and
classmates. PBL students also were found to use more library resources in this study.
The students' report o f library resource utilization was confirmed in an audit by the
library' which showed a mean o f 67 circulated materials per year for the PBL group and a
mean o f 43 for the conventional group (p < .001). This disparity in utilization of library
resources carried over into the clinical years as well in which the mean for circulated
materials for the PBL students was 40.3. compared with 11.4 for the conventional
students. Additionally, the PBL students were far more likely to select their own text
resources (89% o f first year students and 93% o f second year students) than were
conventional students (26% o f first year students and 27% o f second year students).
Albanese and Mitchell (1993) commented on the impact o f these outcomes stating,
"These results suggest that PBL students tend to study differently than conventional
students. They are less likely to study for short-term recall and more likely to study for
understanding or to analyze what they need to know for a given task and study
accordingly" (p. 62)
Ozuah (2001) examined the impact o f PBL on the self-directedness of pediatric
residents. The results o f a controlled study demonstrated that the PBL group had
significantly higher levels o f self-directed learning (based on self-report of hours of
study, computer literature searches, and medical discussions) than their peers in the
lecture-based control group. Three months following the conclusion of the PBL
component, there was no longer a statistical difference between groups. Questions
remain about methodology in this study and further investigation is warranted.
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Deretchin, Yeoman and Seidel (1998) investigated the use of resources by first
year medical students in a hybrid PBL curriculum over a six-month period. Overall, they
found that students used a greater number of electronic sources for research, followed by
printed, human (faculty, clinicians, peers), and physical (models, displays,
demonstrations) resources. The semester was divided into three separate content blocks.
Over the course o f the semester the use o f all resources declined, which the authors
postulated may have been related to improved efficiency in data collection and literature
searching. An increase in the use of human resources was noted during the final
curricular block o f the study, which may have been due to the strong psychosocial
content studied during that period. Unfortunately, this study looked only at a short time
during a single curriculum. The influence o f the specific curricular content, and the fact
that this was a study of a hybrid PBL program may have influenced the findings.
Marshall. Fitzgerald, Busby and Heaton (1993) used a survey instrument to
compare library usage by students and faculty o f PBL and traditional medical education
programs in Ontario. Canada. They found that ”a greater proportion o f medical students
in the problem-based curriculum than in the traditional programs use the library and that,
when they use it. they do so more frequently, for longer periods of time, and as a source
for a greater proportion of their study materials" (p. 304). PBL students also reported
purchasing more textbooks for their personal libraries than did the traditional students.
No difference was found in faculty library usage between the PBL and traditional
programs.
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PBL Outcomes: Perceptions o f PBL by Students and Graduates
A number o f studies have examined students* perceptions o f PBL and found PBL
to be more enjoyable than traditional learning models (Kaufman. Eng & Mann. 1996;
Mennin. Kalishman. Friedman. Pathak, & Snyder, 1996; Warburton & Whitehouse.
1998). Kaufman. Eng and Mann (1996) studied students in the last conventional
curriculum cohort and First PBL cohort o f a medical school, using a 65-item Likert
questionnaire. They found that the PBL students ’’reported significantly more pos itive
attitudes (p < .01) than the conventional curriculum students toward their learning
environment regarding the subscales o f academic enthusiasm and authoritarianism"
(p. 1097). i.e. student involvement in decision-making. The PBL students were also
noted to respond more positively toward class discussion and the enthusiasm o f faculty .
A retrospective study o f the first four classes from parallel PBL and traditional
learning tracks at the University o f New Mexico was reported by Mennin. Kalishman.
Friedman. Pathak. and Snyder (1996). They noted that graduates o f the PBL curriculum
perceived the greatest strengths o f their academic preparation in areas of teamwork,
clinical reasoning, diagnostic skills, and doctor-patient relationships. Conversely, the
graduates o f the conventional track ranked their greatest strength in academic preparation
in history taking, interviewing skills and physical examination skills.
In repeated studies, graduates o f PBL programs have rated themselves to be
similarly or better prepared than their peers. Woodward and Ferrier (1983) published a
study o f the perceptions o f McMaster University School o f Medicine graduates o f their
preparation for post-graduate training. Eighty-nine percent o f McMaster graduates felt
that their preparation was superior to that o f their peers from other medical education
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programs. The McMaster graduates felt that their preparation exceeded that o f their peers
in the areas o f independent learning skills, problem-solving, self-evaluation techniques,
data-gathering skills, behavioral science information, and dealing with the social and
emotional problems o f patients. Clinical supervisors rated the McMaster graduates as
performing slightly better than their peers.
Woodward (1998) summarized the results of her 1994 study o f graduates of
Ontario medical schools. She found significant differences in physician satisfaction with
"the extent to which medical school has prepared you for practice". Graduates o f the
PBL curriculum were much more likely to rate themselves as "satisfied" or "very
satisfied" (65.7%) compared to graduates o f the traditional medical programs (39.7%).
The preceding content has provided a discussion o f the similarities and
differences between PBL and traditional teaching and learning methodologies, and
discussed the current state o f the research. Few studies exist of PBL in physical therapy:
the vast majority o f studies addressing PBL and traditional learning involve medical
education. In medical education. PBL has been shown to result in knowledge and
clinical competence at least as good, and in some cases better than that o f graduates of
traditional programs. Outcomes o f studies examining basic science knowledge have been
inconsistent. Both faculty and students have found the process o f teaching and learning
in PBL to be more enjoyable and motivating than traditional education. The costs o f
teaching an entire curriculum in a PBL format require ongoing study. Limited research
has been conducted examining the impact o f curriculum on interpersonal communication
skills. The next section examines the state o f the literature regarding interpersonal and
communication skills.
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Interpersonal Communication Skills

Communication
Effective communication requires competence in all three domains of learning.
The communicator requires the cognitive knowledge of verbal and non-verbal
interpersonal behaviors, the skill or ability to utilize those behaviors effectively, and the
motivation to participate in interactions. Effective communication skills and the ability
to relate to others are critical to health care professionals; these skills are applied daily in
routine interactions, such as. conducting a medical interview, recognizing and responding
to non-verbal cues, interacting with patients, families and other disciplines, and educating
patients, families, and communities in order to facilitate optimal health.
McCroskey and McCroskey (1988) described four means of examining
communication skills that have been depicted in the literature: 1) objective observation.
2) subjective observation. 3) self-report, and 4) receiver- report. During an objective
observation, an individual is asked to carry out a communication task by conveying
certain required information to another “naive receiver" who then reproduces the
information for the examiner. A clinical example o f this method would include an
observation o f a student providing specific information to a patient. The patient's ability
to explain the information that had been conveyed would be an indication o f the student's
communication competence. During a subjective observation, the speaker is evaluated
by a trained observer who utilizes a rating scale to assess the effectiveness o f the delivery
o f information. An example of this is the Communication Competency Assessment
Instrument (McCroskey & McCroskey. 1988; Rubin. 1985). This strategy has been
applied in health care using videotaped assessments o f providers' communication
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competence (Ambady, Koo. Rosenthal & Winograd. 2002; Tate, Foulkes. Neighbour,
Campion & Field. 1999). The self-report and receiver-report methods are interconnected;
using the self-report method, an individual is asked to provide a self-assessment of
communication skills or competence based upon some type o f rating instrument, while
the receiver-report method asks the receiver in a dyadic encounter to evaluate the
communicator's effectiveness. Self-report measures provide accurate information about
the respondents’ self-perceptions, '"when they are directed toward matters o f affect
and/or perception in circumstances where the respondent has no reason to fear negative
consequences from any answer given" (McCroskey. 1997b. p. 196).
Rubin. Martin. Bruning & Powers. (1993) demonstrated that self-efficacy
contributes to success in interpersonal interaction. Bandura's (1977) self-efficacy model
has been linked to success in communication and interpersonal skills (Rubin. Martin.
Bruning & Powers). The self-efficacy model states that individuals have efficacy
expectations and outcome expectations that affect behaviors. Thus, if an individual
believes that he is capable o f performing a particular task, he will behave in a manner that
reflects that self-concept. A lack o f confidence in ability (self-efficacy) may result in a
different behavior. Similarly, people believe that behaving in a particular manner will
lead to certain outcomes. When efficacy is consistent with the required degree of
competency, the outcome is likely to be a high degree o f satisfaction with the interaction;
if efficacy is less than the required level o f competence, the likely outcome is fear and
anxiety as well as dissatisfaction with the experience. Research examining the
relationship o f self-efficacy and communication has shown a positive correlation between
expectations o f communication success, a negative correlation with communication
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avoidance (Miller. 1987). a relationship between low self-efficacy and social anxiety and
a significant correlation between self-efficacy and both anxiety and self- ratings of
interpersonal communication competence (Rubin, Martin. Bruning & Powers). Rubin,
Martin. Bruning and Powers wrote, "Confidence in one’s ability seems to mediate
previous difficulties and experiences people have. Anxiety is reduced and
communication is more rewarding when people believe they can accomplish their
interpersonal goals, even when problems occurred in the past or lacks social experience”
(p.217).

Communication Skills Education in the Health Professions
In the past ten to fifteen years, growth has been seen in the teaching of
communication skills in the health professions. It has become generally expected that
communication skills content is a part o f the curriculum (Grant & Hawken. 2000:
Kendrick & Freeling. 1993; APTA. 2000). The typical method o f delivery for this
content in a traditional curriculum has been in a communication skills course in which
students explore such issues as interactions with all constituencies (patient, family, other
health professionals and support staff, students, and the community). They study and
practice verbal and non-verbal communication, patient interviewing, and development
and maintenance o f a therapeutic relationship that responds to the patient's concerns and
considers the patient’s own goals, educational level, psychosocial issues. They consider
how to engage in interactions in a manner that is sensitive to cultural differences.
Evaluation o f communication skills poses the greatest challenge in curricula. In most
cases, students earn a grade in the communication class and may be given feedback
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during clinical rotations, but consistency o f integrating feedback about communication
skills across a curriculum is infrequently seen in traditional programs. An additional
challenge is to persuade students, and indeed other faculty, of the importance o f this
content in a curriculum. Students may perceive the study of professional issues, such as
communication, as ’"fluff* or ’’common sense” which takes away from more clinically
relevant course content (Craigh. 1992: Van Dalen. 1998).
Batten (1994) stressed the need for nursing faculty to foster the development of
communication skills by increasing use o f groups, dyads and feedback in order to
develop effective nurse communicators, ’’...the goal...should be to recognize a
responsibility to foster communication behaviors that will support a lifetime o f service to
others. Caring educators provide tools to develop and enhance communication
com petence..." (p. 126).
Grant and Hawken (2000) reported the results o f a study evaluating graduate
physicians* attitudes toward a communication skills track in the curriculum during their
medical education. Respondents were asked to identity their perception o f the
communication skills course at the time they were students and then to rate the content
based upon their current experience. The graduates' perception o f the value of this
course and content changed vastly, with a significant number of respondents perceiving
the course as more useful at the time o f the questionnaire than they had as students
(p < 0.0001). Despite these perceptions, students in the health professions have been
increasingly exposed in the classroom and in the clinic to opportunities to develop
communication skills in preparation for the demands o f practice.
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In a study comparing the impact o f exposure to communication skills during
medical school with confidence in communication and with effectiveness in performance
o f those skills. Kaufman. Laidlaw and Macleod (2000) found that exposure had a
significantly positive effect on confidence and on successful performance. Almost all
students had participated in two or more medical interviews during clinical rotations and
felt reasonably confident in those skills. Far fewer had experience with such higher order
skills as delivering bad news. The authors recommended looking for opportunities to
practice these advanced skills within the curriculum and with standardized patients in the
clinical environment.
Humphris and Kaney (2001) reported on a longitudinal study examining the
development of communication skills in medical students in a PBL curriculum. They
followed medical students over a 17-month period using evaluation of communication in
tutorial, a video assessment o f communication in which students evaluated
communication scenarios and provided alternative approaches to the interaction, and
communication scores assigned by standardized patients during Objective Structured
Clinical Examinations (OSCE). A significant improvement in communication
performance over time was noted. Correlation analysis revealed almost no correlation
with performance on the video examination and standardized patient scores o f
communication behaviors. The authors interpreted this to mean that the ability to critique
a communication scenario did not predict the ability to effectively utilize communication
skills. Interestingly, the students who performed poorly in the video assessment at the
beginning o f the study progressed to good performance of communication behaviors by
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the end o f the study. The authors hypothesized that the poor early performance provided
an impetus to those students to value communication and to work at their deficiencies.
A small number o f studies have examined health professionals' perceptions o f the
most necessary communication skills; most o f those studies have looked at physicians
and nurses, as well as considering the opinions o f patients (Anderson & Sharpe. 1991).
One key study examining the communication needs of physical therapists was conducted
by Calvert (1993). Calvert researched physical therapists from Kansas in order to
determine perceived interpersonal communication skill needs. Participants were asked to
respond to a 37-item questionnaire rating communication skills on a Likert scale
according to perceived importance when interacting with patients. All but one item was
rated o f average importance or higher. The five skills deemed most important by Kansan
physical therapists included; "pay attention when my patients speak”, "give advice to my
patients about preventing future injury or illness”, "ask for clarification o f any unclear
statements that my patients say”, "educate my patients about their medical problems that
relate to physical therapy", and "gather information from my patients about their medical
problems” (p. 88). Therapists were asked to identify skills in which more training was
needed; practitioners overwhelmingly identified the need for additional training in
conflict resolution, followed by "helping patients to deal with their feelings", and
"persuasion” (p. 95). When asked to identify the optimal point at which physical
therapists should acquire necessary communication skills for practice, the vast majority
(46.2%) identified the pre-clinical professional curriculum.or during clinical education
(24.9%) (p. 100).

Respondents noted a need for increased instruction in interpersonal

communication skills. While this study was limited to perceptions o f therapist-patient
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interactions and did not address therapists' communication roles as members of the health
care team or o f the community, it is one o f the few studies providing evidence-based
information about interpersonal communication skills o f physical therapists.
A broader range o f communication skills necessary for physical therapy practice
was identified by Hayes. Huber. Rogers and Saunders (1999). They reported that a
cohort o f physical therapy clinicians and clinical educators in Illinois determined the key
components o f competence for clinical practice to include the following areas of
interpersonal skills: the ability to demonstrate professional advocacy, to educate family
and caregivers, to facilitate patient adherence and responsibility, to demonstrate empathy,
and to receive and use feedback.

Communication Apprehension
McCroskey identified three components necessary to understanding
communication. These are: •'communication competence (knowing and understanding
appropriate communication behaviors), communication skill (being able to produce
appropriate communication behaviors physically), and positive communication affect
(liking and wanting to produce appropriate communication behaviors)" (McCroskey.
1984a. p. 37). He related that the degree of communication apprehension (CA) or fear
related to oral communication, influences an individual's ability to learn the above
behaviors effectively. The individual with high levels o f CA avoids situations and
opportunities to practice and develop skill, whereas the person with low levels o f CA is
better positioned to take advantage o f communication learning opportunities.
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Approximately 20% o f the population identifies a fear o f verbal communication in the
context o f dyad, group, meeting or public speaking (Richmond & McCroskey. 1998).
CA has been examined perhaps more than any other aspect o f communication,
with a long history o f research studies from the 1970's onward. The concept o f CA was
first proposed by James McCroskey in 1970 in an effort to understand the anxieties
experienced by some individuals toward engaging in communication with others. The
Personal Report o f Communication Apprehension (PRCA-24) has been utilized
extensively in communication research and is considered "the most popular and most
valid measure o f trait-like C A ...“ (Rubin. Palmgreen & Sypher. 1994). The PRCA has
been revised three times since it was developed in 1970 (1978. 1982 and 1986): thus
caution must be used in comparing reported studies to ensure that the current instrument
is being described.
Two forms o f communication apprehension have been described in the literature,
trait based CA and context based or state CA. Trait CA is "a relatively enduring,
personality-type orientation towards a given mode of communication across a wide
variety o f contexts" (McCroskey 1984. p. 16). Context based CA is experienced in
certain contexts, for example, the physical therapist may experience discomfort when
presenting information in a public forum, such as, when giving an in-service before
professional colleagues. McCroskey described this as "a relatively enduring personalitytype orientation towards communication in a given context" (p. 16). CA can occur in
relationship to a particular audience or person (audience-based CA). such as fear o f
communication with one's supervisor: individuals with situational CA experience
apprehension about communicating with a particular individual or group in a specific
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situation, e.g. with the faculty member during an oral examination, or anxiety about
communicating with one's supervisor during the annual performance review.
McCroskey and Beatty (1998) suggested that situational CA is based upon perception o f
the communication and expectations, and that individuals with high CA perceive
communication situations differently than do those with low CA.

CA can interfere with

important interactions in the workplace, in the classroom, and in the social situation. "At
very high levels. CA can become an extremely negative, dominating force that controls
virtually all o f a individual's life" (McCroskey & Beatty, p. 220).
Daly. Caughlin and Stafford (1997) described four causative influences on the
development o f CA: 1) genetic predisposition. 2) reinforcement. 3) inadequate skill
development, and 4) lack o f good communication role models. CA can be an inherited
trait as observed in infants who differ in level o f sociability. Heredity plays a role in the
individual's interactions with the environment, and may influence the development of
higher or lower levels o f C A (McCroskey. 1997). Reinforcement o f communication
behaviors occurs through repeated communication experiences that foster the expectation
o f particular outcomes.

McCroskey connected this development with the concept of

expectancy - when one expects a positive outcome and receives one. this leads to
positive attitudes toward communication. Negative experiences with communication
lead to negative expectations and learned helplessness. "Learned helplessness and
learned negative expectations are the foundational components o f CA. The broader the
helplessness or negative expectations, the more trait-like the CA. Inversely, the more
situationally specific the helplessness or negative expectations, the more situational the
CA. It should be stressed that helplessness and negative expectations (as well as positive
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expectations) are the product o f an interaction o f the behaviors o f the individual, and the
responses o f the other individuals in the environment” (McCroskey. p. 96).
Inadequate skill development can predispose individuals with high levels of CA
to avoid communication. Such individuals develop negative rather than positive skills
and attitudes toward communication as a result o f decreased opportunities for interaction.
The fourth cause o f CA is a lack o f good communication role modeling. Because
children tend to learn communication skills from the communication behaviors o f those
surrounding them, they are more likely to absorb higher levels o f CA from parents and
teachers who are particularly apprehensive (Daley. Caughlin & Stafford. 1997).
The presence o f CA results in both internal and external responses. The primary,
universal characteristic o f C A is an internal feeling o f discomfort. Because there are no
consistent externally observ able measures o f discomfort, the best mechanism for
quantifying this discomfort is through self-report measures. CA causes external effects
that can be measured via behavioral observation, analysis o f physiologic responses, and
through self-report. Among behavioral manifestations o f CA that have been reported are
excessive pacing or gestures, diminished eye contact, disfluency and hesitation, and
limited periods o f speaking (Batten. 1994). Physiologic changes that have been
associated with CA include increases in heart rate, brain temperature, and muscle tension
(Beatty & Dobos. 1997: Booth-Butterfield. 1987). External manifestations of CA have
been demonstrated to include avoidance o f communication, withdrawal from interactions
with others, disruption o f communication, and excessive communication. This may be
seen as speaking only as much as is absolutely necessary, choosing seats in meetings.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

72

classes or social settings that place the individual at low communication risk, and/or
dating fewer people (Batten. 1994; Rubin & Rubin, 1989).
Since the PRCA-24 measures self-perceptions o f communication apprehension, a
number of authors have attempted to determine if there was any relationship between
self-report and actual communication behaviors. Several studies have shown that there
are correlations between attitudes and behaviors, self-report and actions. Kim and Hunter
(1993a, 1993b) demonstrated via meta-analyses a high correlation (r - .80) between
behavior and attitudes in social science research. Studies investigating correlations
between CA and communication behaviors have demonstrated mixed results. Carrell
and Willmington found no relationship between CA and a number o f observed
communication competencies, yet they found significant relationships between overall
behavioral indicators o f apprehension and observer ratings o f language use competence
(r = -.37) and vocal competence (r = -.57). Bourhis and Allen (1992) in a meta-analysis
examining the relationship between CA and cognitive achievement, found a consistent
inverse correlation between CA and cognitive achievement, demonstrating lower grades
and evaluations in individuals with high levels of CA. Allen and Bourhis (1996)
conducted a meta-analysis examining the existing literature to determine if there was a
relationship between CA and communication behaviors. They considered onlyquantifiable measures o f communication behavior, e.g. amount o f verbal output, speech
duration, amount o f participation, and grades for speech (not content), in order to
evaluate quantity and quality o f communication skills. The authors found a negative
correlation between CA and the level o f communication skills as measured by the
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communication behaviors (r = -.220), and reported CA to be associated both
quantitatively and qualitatively with lower levels o f communication behavior (p. 222).
McCroskey and McCroskey (1988) described the absence o f correlation between
self-report o f communication competence and actual communication competence, but
they stressed that many people make critical decisions about communication, career
choices, or life path based upon the individuals' perception o f competence rather than
real competence. Carrell and Willmington (1996) found no relationship between selfreported CA and actual communication performance in speaking and listening. Among
factors proposed to influence self-perception o f communication were self-esteem,
personality, self-awareness and attitudes that individuals have about their skills (Carrell
& Willmington: McCroskey. 1984).

Prevalence o f CA
McCroskey and Richmond (1982) reported that approximately one in five
Americans confronts some degree o f anxiety during communication.

While most

studies have examined CA in college students or in the workplace. Downs. Javidi and
Nussbaum (1987) looked at the relationship between CA and loneliness in older subjects.
They found a correlation between all aspects o f CA except for public speaking and the
perception o f loneliness in the senior adults surveyed. Batten (1994) reported the
findings o f Booth-Butterfield and Booth-Butterfield. citing differences in CA based upon
nationality and within the United States, based upon region. This data included a similar
incidence o f CA in the mainland United States. Australia. Sweden and China; decreased
CA among those studied in Israel. Puerto Rico and the Philippines, and higher levels o f
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CA among residents o f Japan. Micronesia and Hawaii. Within the United States there
was a larger percentage o f high CA in rural areas and in the Southern states. This data
has implications for physical therapy practice due to the significant range o f diversity
among patients and health care workers. "It is a major concern when cultural
communication norms and expectations are violated in work as well as social
environments” (Batten. 1994, p. 21).

CA among Students
CA has been shown to have a significant impact on student behaviors in the
classroom and in academic choices. McCroskey (1989) found that students with high CA
were likely to select classes requiring limited communication, such as large lecture
courses, rather than smaller seminar style classes (p. 100). High levels of CA have been
associated with poorer academic performance (Bourhis & Allen. 1992. p. 68) and a
higher dropout rate among students with high CA compared to low CA (McCroskey.
Booth-Butterfield & Payne. 1989. p. 100). It can be hypothesized that students with high
CA are less likely to ask questions which may therefore lead to poorer outcomes.
McCroskey. Daly. Richmond and Falcione (1977) found lower levels o f self-esteem in
individuals with high CA than those with low CA. This again may have an impact upon
performance.
Borzi and Mills (2001) observed increased levels o f CA among junior and senior
accounting majors compared with non-accounting majors taking upper level accounting
courses at two Mid-western universities. Male accounting majors had higher levels of
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CA than male non-accounting majors, while female accounting majors had lower levels
o f public speaking CA than the female non-accounting students.
Managers are expected to facilitate meetings, interact with employees and give
presentations; however. Burk (2000) found that most M aster's o f Business
Administration (MBA) curricula surveyed in 1994 did not provide education to foster the
development o f communication skills. Burk examined CA in MBA students at a Mid
western university. The MBA students were found to have a mean PR.CA-24 score of
64.93. almost the national average, with highest levels of CA occurring in public
speaking and meetings. When CA was compared with other factors, using multiple
regression analysis, it was found that the subjects' undergraduate major accounted for
fifteen percent o f the variance. Increased levels o f CA were found among those with a
business related major (accounting, finance, management), as compared with math
related majors (engineering, math, computer science and technology).
Talley (1980). and McCroskey. Simpson and Richmond (1982) found males to
have increased shyness based on personal report on a shyness scale, and slightly higher
CA for interpersonal conversations in dyad than females. Females presented with higher
levels o f public speaking CA.

Impact o f CA on Organizations/Workforce
CA has been shown to impact choice o f occupation. Individuals with high level
o f CA were more likely to be attracted to fields o f employment with limited requirements
for communication (Berger. Baldwin. McCroskey & Richmond. 1983; Borzi & Mills.
2001; Daly & McCroskey. 1975). In the workplace, highly apprehensive individuals
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were perceived to be less productive and effective as employees, and to have lower levels
o f job satisfaction. In a study o f the impact o f CA in the workplace, high CA individuals
were found to hold lower positions within the organization (Shockley-Zalabak & Morley,
1984; Winiecki & Ayres. 1999) and to earn smaller salaries than their co-workers with
lower CA (Winiecki & Ayres). In a study examining CA in health care workers. Batten
(1994) found twenty-two percent o f health care workers to have high levels o f CA.
Individuals with high levels o f CA were less likely to work in communication-intensive
positions.

CA in Healthcare Providers
Various health professions have recognized the critical role o f communication in
practice. In the early 1980's, the pharmacy profession chose to explore communication
apprehension in students because o f the perception that the profession attracted students
who were shy and perhaps more fearful o f communication. As health care changed,
pharmacists were placed more centrally in a counseling and education role with patients
and other disciplines about medication management, thus highlighting the need for strong
communication skills. Berger. Baldwin. McCroskey and Richmond (1983) examined CA
among 10.004 pharmacy students from 71.8 percent o f pharmacy schools through a
national survey. Their data represented approximately 50% o f the pharmacy student
population at the time o f the study. The mean PRCA-24 score was 65.15. which
compared well with the mean for the general population o f 65.6. They found that close to
twenty percent o f the sample was "highly communication apprehensive” with a PRCA-24
score o f greater than or equal to 79. This was comparable to the scores found in the
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general population, but the pharmacy sample showed significantly greater variance
within and between schools.
Allen. Richmond and McCroskey (1984a) examined CA among chiropractors and
chiropractic assistants. They found a mean PRCA-24 score for chiropractors of 55.5 (n =
3130). and a mean score for chiropractic assistants o f 65.39 (n = 1809). The mean score
for chiropractors indicated that they had lower levels o f CA than the general population.
Nine percent o f the chiropractors were classified as having high CA. The authors
observed a correlation between years of practice and low levels o f CA and hypothesized
that individuals with high CA were less likely to stay in practice than those with low
levels o f CA (Allen. Richmond & McCroskey. 1984a). Allen. Richmond and McCroskey
(1984c) looked at the numbers o f patients seen per day and annual income of
chiropractors in an effort to measure the impact o f CA on patient satisfaction and
consequently, on successful practice. They found that chiropractors with low levels of
C A treated approximately 36% more patients per day than did chiropractors with high
levels o f CA. The authors further linked immediacy behavior to CA and thus to income,
suggesting that an individual with high levels o f CA would demonstrate fewer immediacy
behaviors based upon the self-report score, and thus be less successful in attracting and
keeping patients (Allen. Richmond & McCroskey. 1984c). Immediacy refers to verbal
and non-verbal behaviors used by an individual to demonstrate a physical or
psychological closeness. People display "immediate" behaviors toward others whom
they like - acting in a responsive manner, using physical closeness, gestures, touch,
expression, and verbal messages to demonstrate their approval. Conversely, “nonimmediate" behaviors send the message that the individual does not like the other person.
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through a lack o f verbal and non-verbal responsiveness. There is a strong negative
correlation between immediacy and CA. A person who is very communication
apprehensive will most likely use limited immediacy behaviors, thus discouraging
interaction, whereas individuals with low levels of CA are likely to exhibit stronger
immediacy (Allen. Richmond & McCroskey. 1984b)
In a large-scale study o f healthcare workers from five mid-Atlantic hospitals.
Batten (1994) examined the distribution o f CA among different groups. She found
decreased levels o f CA based upon level o f education o f the healthcare workers. The
mean scores on the PRCA-24 were 71.39 for high school diploma. 63.45 for nursing
diploma. 65.57 for associates degree. 60.39 for bachelors degree and 53.78 for healthcare
workers with graduate degree (Batten, p. 65). PRCA-24 scores correlated with job
description. Individuals classified as administrators showed the lowest levels o f CA.
while clerical workers had the highest CA. Nurses o f all educational backgrounds had a
mean PRC A score o f 64.55. Physical therapists were included in the same data set with
occupational therapists, speech-language pathologists, respiratory therapists, and mental
health clinicians. This group, sample size unknown, had a mean PRCA-24 score of 62.04
(standard deviation 13.39) (Batten, p. 155). Another group labeled sports rehabilitation
and cardiac rehabilitation health care workers had one o f the lowest mean scores for this
study, with a mean o f 49.67 (standard deviation 22.27). Since physical therapists
frequently practice in sports rehabilitation and cardiac rehabilitation settings, this score
may represent some physical therapists. Female and younger workers were found to have
higher levels o f CA.
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In several studies, medical students have been shown to have lower levels o f CA
than is found in the general population or in a population of college students (Andriole.
Jeffe & Rowland-Morin. 1999; Lang. Rowland-Morin. & Coe. 1998). Lang. RowlandMorin and Coe found a correlation between lower levels o f CA and blue-collar
background o f students studied. Male students had less CA than did female students.

Treatment Approaches for CA
Several authors have described strategies for treatment o f high levels o f CA
(Batten. 1994; Berger. Baldwin. McCroskey & Richmond. 1982; Richmond &
McCroskey. 1998). The most commonly used treatment method to facilitate a reduction
o f CA has been systematic desensitization.

In a study examining the effect o f a

communication course emphasizing systematic desensitization to reduce CA in pharmacy
students (Berger. Baldwin. McCroskey & Richmond), a significant decrease was found in
the post-test PRCA-24 scores for those students who initially were found to be high CA.
The systematic desensitization programs included communication skill components as
well as visualization activities including strategies designed to allow the individual to
imagine successes rather than failures in communication. These strategies appear to
build upon self-efficacy and outcome expectancy theories (Allen & Bourhis. 1996;
Rubin. Martin. Bruning. & Powers. 1993). Improvement in students with moderate CA
was also shown. Berger and McCroskey (1982) had previously shown that a reduction of
3.5 units in score could occur as a test-retest phenomenon; however the reductions
achieved through the systematic desensitization course were significantly greater.
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Gates (1985) conducted a study to determine the impact o f a workshop about
employee counseling on the degree of CA in nurse managers. There were no differences
in the pre-test and post-test scores o f the participants. Pre-test mean score for the nurse
managers was 58.4 and post-test mean was 56.5. Both scores were indicative of lower
levels o f CA in this group than among the general population. She hypothesized that
several factors may have influenced the results. There was no change due to the small
sample size, and the nurse managers were already very experienced administrators, adept
at modifying managerial style and having low levels o f CA.
Recent work has demonstrated a strong biological component to CA (Beatty.
McCroskey & Heisel (1998). thus raising the question o f whether CA can be reduced.
Ayres. H opf and Will (2000) used a Solomon Four-Group Design in order to determine
whether reductions found in CA through participation in systematic desensitization
programs were caused by research design issues or if they were caused by the
intervention. They found significant decreases in both state and trait CA in those
exposed to the desensitization program, thus demonstrating that the reductions in CA.
seen as a result o f desensitization programs, were due to the intervention and not due to
experimental artifact.

PBL and Interpersonal Communication Skills

Limited attention has been paid in the literature to the effect o f PBL on
development o f interpersonal skills. Savin-Baden (2000) wrote about the potential o f
PBL to foster the development o f many key affective skills; she specifically identified the
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impact o f PBL on students’ development o f presentation and negotiations skills and the
ability to work effectively in teams. Several authors have identified the importance of
communication and group dynamics to the success o f PBL (Barrows. 1988. Blue. 1998;
Willis, et al.. 2002), yet the focus o f most o f the literature is on the impact of PBL on
knowledge, clinical reasoning, and life-long learning.
Preparation of students for participation in PBL through use o f an orientation
process is variable, although tutor training is more consistent. Many programs that
employ PBL methods in teaching appear to neglect an evaluative component to the PBL
process focusing on students’ growth and success in all domains o f learning. Tipping.
Freeman and Rachlis (1995) described a qualitative study o f faculty and student
perceptions o f group dynamics in PBL in a program in which the faculty received
training in three broad areas of PBL: content o f cases, cognitive processing or reasoning,
and group process skills including facilitation. Students were provided with no training
in group-skills prior to their PBL introduction. Group dynamics has been defined as "the
interactions and interrelations among the members in a group and between the members
and the facilitator” (Holen. 2000. p. 486). While students and faculty found the PBL
process valuable, they also related frustration with how to handle inappropriate
behaviors. There was no apparent process for peer or group evaluation; consequently,
dysfunctional behaviors o f individuals or groups were not addressed. The authors
recommended greater commitment to group skills and regular evaluation of the group
process. They did not suggest a structure to foster the occurrence o f this reflection and
evaluation.
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In a qualitative study examining the influence o f a PBL curriculum on
professional socialization o f medical students. Bailey (2001) illustrated the impact o f the
interactive environment o f PBL on students' development. "The interactive nature o f the
PBL curriculum creates a safe context for students to try on roles and play out roles. PBL
lab groups serve as a virtual environment where students can experiment with getting into
the mindset o f being doctor” (page 230).
According to Holen (2000). one o f the three key goals fostered by the tutorial
process is the development o f “social skills" which can be utilized in professional
practice in interactions with patients and co-workers. A challenge o f PBL is to foster the
development o f sufficient structure in the group process to achieve the cognitive goals
while allowing for the spontaneity, flexibility in roles, openness to opinion, security and
mutual respect necessary for individuals to develop. Effective group process in PBL
requires that the participants begin by developing some ground rules or expectations that
will govern the process, and that the members o f the group regularly assess the efficacy
o f the group process and make modifications to behaviors accordingly. A number of
authors discuss issues o f group process in PBL. establishment o f rules, reflection,
evaluation, and re-negotiation when necessary (Holen. 2000; Lusardi. Levangie & Fein.
2002; Willis et al.. 2002). but it is apparent that regular evaluation o f each member o f the
group for affective skills such as contribution to the group process and regular evaluation
by group members o f the effectiveness o f group dynamics is not a consistent
characteristic o f PBL programs (Blue, Elam. Fossom & Bonominio. 1998; Tipping.
Freeman & Rachlis. 1995).
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Blue. Elan. Fosson and Gonaminio (1998) described a qualitative study of a single
institution in which faculty involved in small group teaching, including student-centered
tutorials, faculty-led case discussions, and skills groups were asked to identify the
characteristics displayed by successful and unsuccessful students. The most frequently
cited positive behaviors were characteristics o f good interaction skills, such as active
participation in discussion, and engaging others in dialogue, while the negative
characteristics identified included lack o f participation, poor preparation, and
disruptiveness. The authors addressed the need for faculty development about group
process and about student evaluation.
Savin-Baden (2000a) discussed the impact o f group dynamics on PBL. She related
that successful performance in PBL may be affected by the position or role the student
chooses to adopt in the tutorial group. This "interactional stance" is illustrated in the
manner in which the learner interacts with peers and with faculty/tutors during the tutorial
process. "Interactional stance ...encompasses the means by which students engage with
and attribute meaning to. the processes that occur in teams" (p. 92). Among factors that
contribute to the learner's interactional stance are self-concept, definition o f knowledge and
o f how knowledge is to be acquired, prior experience and skills, previous experience in
groups or teams, and expectations o f the group experience. She stressed that successful
group learning relies not only on individual team members understanding their roles, but
also for each group member to recognize the overall goals o f the team as a whole.
In the only study examining CA and problem-based learning. Blue. Stratton.
Donnelly. Nash and Schwartz (1998) studied third year medical students participating in
a surgery clerkship. The class o f 85 students was randomly assigned to either a surgery
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clerkship utilizing a PBL approach, or to the control group which participated in
traditional instruction. Prior to the clerkship, all students completed the PRCA-24. The
results o f the students' total PRCA-24 scores and three o f the subscores (public speaking,
participation in group discussions and meetings) were inversely correlated with the
tutor's evaluation o f tutorial performance. The authors interpreted this to mean that
students with high levels o f communication apprehension experienced significantly more
difficulty in effectively participating in PBL sessions than those with lower levels of CA.
They recommended preparation for participation in PBL and cautioned that students with
high CA would be at a disadvantage in a PBL curriculum.

PBL and Clinical Performance of Communication Skills
Nayer (1999) examined the attitudes o f physical therapist graduates, faculty and
employers toward readiness to practice o f new graduates. Two classes of graduates
(1992 and 1994) from four Canadian universities were studied. Participants were asked
to respond to a survey about the quality o f their academic preparation in a wide range of
areas o f practice, and on the importance o f various skills to their practice. Similar
information was sought from the graduates' direct supervisors' assessment and from
physical therapy faculty regarding strengths o f the academic curriculum. One PBL
curriculum was included in the four Canadian physical therapy programs studied. The
PBL curriculum garnered the highest mean scores from its graduates in preparation for
interpersonal skills, evidence-based practice, and life-long learning. Nayer stated. “These
graduates listed interpersonal skills, communication skills and rapport as strengths more
often than graduates o f the other universities" (p. 161). No differences were seen in
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supervisors' ratings o f interpersonal skills o f graduates o f any o f the four physical
therapy programs. Interestingly, the PBL faculty rated its students at a lower mean in the
Knowledge Scale, though this was not borne out by the supervisors' evaluations.
Graduates of the PBL programs also rated themselves lower in this area, but the results
were not statistically significant.
Santos-Gomez. Kalishman. Rezler. Skipper and Mennin (1990) compared
differences in residency performance o f medical school graduates o f the PBL and
traditional tracks o f the University of New Mexico. Residents, supervisors and nurse
colleagues were asked to rate the residents across eight dimensions o f practice:
knowledge, communication with patients, independent learning ability, team work,
patient education, critical thinking ability, attention to health care costs, and selfassessment. Graduates o f the PBL track were found to have significantly higher
supervisor ratings than conventional graduates in the area o f attention to health care costs,
and somewhat higher ratings in communication with patients and patient education.
Hill. Rolfe. Pearson and Healthcote (1998) investigated the self-perceptions of
interns regarding readiness for internship by studying graduates of three different
Australian medical schools, two traditional and one PBL. The survey grouped practice
into eight areas: 1) interpersonal skills, described as effective and competent
communication with hospital patients, particularly in difficult situations: 2) confidence
and coping skills. 3) collaboration, or the importance of a team approach to care; 4)
practical skills and patient management: 5) understanding science, described as
understanding o f the scientific basis o f disease and therapeutics; 6) prevention, or
preparedness to incorporate health promotion and disease prevention into hospital
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practice; 7) holistic care, described as an appreciation o f the impact of multiple variables
on a patient's health and disease; and 8) self-directed learning, meaning the ability to
evaluate performance, identify educational needs, and extend knowledge & skills (p. 20).
There was a significantly greater response rate from the PBL graduates as compared with
the graduates o f traditional programs (78% vs. 52%). PBL graduates rated themselves as
better prepared in areas o f interpersonal skills, confidence, collaboration with the health
care team, prevention, prevention, holistic care and self-directed learning skills. The
authors hypothesized that differences might be the result o f "an interplay between student
selection, the learning process and curriculum content" (p. 22). This study showed no
difference between groups in self-perception of basic practical skills and patient
management.
Barnsley et al. (1994) looked at intern competence o f New South Wales' medical
school graduates in 1984-1986. They found that the graduates from Newcastle, a PBL
curriculum, exceeded their traditionally trained colleagues in both the clinical skills and
interpersonal relationships aspects o f the residency evaluation. Each intern was evaluated
at five intervals over the internship year by the clinical supervisor. While the PBL
graduates began the year with stronger evaluation ratings, by the final evaluation the
ratings were comparable for all interns. Barnsley et al., hypothesized that because the
PBL graduates started at a higher level, "the observed improvements in the other
graduates may simply be a catch-up phenomenon" (p. 183). They questioned the long
term effect o f the PBL curriculum on clinical competence and encouraged further study.
Richards et al. (1996) weighed in on the long-term impact o f curricular model, stating.
"The farther students progress from their first two years o f medical school, the harder it
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may be to observe differences in outcomes between curricula because of the confounding
effects o f subsequent shared learning experiences" (p. 187).
Several additional studies used clinical supervisors' evaluations to examine the
performance o f interns in New South Wales and Australia (Rolfe & Pearson. 1994: Rolfe,
Andren. Pearson. Hensley & Gordon. 1995). Interns' performance was evaluated five
times during the course o f a year (n = 485 interns), with 73.2% o f the potential maximum
responses received. Supervisors used a Likert scale to respond to the competency based
instrument describing fourteen competencies in both clinical and professional areas.
Rolfe and Pearson (1994) first reported about differences in communication skills. They
noted more positive ratings o f PBL graduates by their supervisors than o f the graduates of
the traditional curricula. The instrument used did not define communication, however the
authors postulated. "Theoretically, communication skills include explanations o f tests
and treatments, patient education and checking for understanding". Women and younger
interns were rated more favorably than men and older interns. When controlled for age
and sex. there was a substantial and statistically significant difference in the
communication ratings o f the PBL graduates compared with the graduates o f
conventional programs. It should be noted that the PBL program used interviews for
admission purposes, which was not the norm for other medical schools in New South
Wales. This may have created differences in the two cohorts from the beginning of their
programs o f study.
In a follow-up to the above study. Rolfe, Andren. Pearson. Hensley and Gordon
(1995) looked at differences in supervisors' ratings related to institution, age. and gender.
Women and younger interns scored better across all competencies. After controlling for
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age and gender, the study found a small but significant difference in the ratings o f PBL
graduates versus traditional graduates. The PBL graduates were rated significantly better
by their supervisors in self-directed learning, reliability/dependability, relationships with
patients and families, and in relationships with other professionals.
Other studies have noted differences in performance based on gender. Day.
Norcini. Shea and Benson (1989). in a study of internal medicine certification exam
takers between 1984-1987. examined the impact o f gender on the scores of internal
medicine residents on the Certifying Examination in Internal Medicine and on residency
evaluations. While men performed slightly better on the written examination and on
most clinical competencies in the residency evaluations, mean scores in the areas of
attitudes and behaviors, and humanistic attributes showed women to score significantly
higher than their male counterparts.
Moore. Block. Briggs-Style and Mitchell (1994) conducted a study o f students in
Harvard Medical School's New Pathway track (PBL) and found that based upon selfreport. New Pathway students rated themselves significantly higher in appreciation o f the
importance o f the doctor-patient relationship, and as more empathetic. In a blinded
evaluation o f videotaped interactions with standardized patients, the New Pathway
students were rated significantly higher than the control group in multiple measures of
interpersonal skills, including communication, empathy, attention to the patient's
perspective, patient education, therapeutic use o f self.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

89

Communication Skills and Physical Therapy Practice
A number o f authors have addressed the importance o f strong communication and
interpersonal skills in health professionals. In a description o f the changes in the health
care environment that have driven the need for different competencies in health care
providers, Utley-Smith (1999) emphasized that today’s health professionals are
challenged to provide increased levels o f communication, consultation, and education to
a more diverse and sicker population. Calvert (1993) cited a presentation given by G.L.
Kreps. "To relate health care knowledge to health care practice, health professionals must
be able to elicit accurate and honest information from patients, as well as convey
information clearly and persuasively to patients. The health care practitioner must be
able to communicate effectively with patients to diagnose and treat their patient's health
problems” (p. 141).
Affective factors such as communication and interpersonal skills have been
shown to have a substantial impact on the success o f health professionals in both clinical
education and clinical practice. Inadequate provider-patient relationship, along with
ineffective communication and failure to achieve a good rapport, are factors that have
been shown to contribute to low patient adherence to treatment regimens. A good
therapeutic relationship is one o f the characteristics that enhances patient adherence
(Jensen. Lorish & Shepard. 1997: Meichenbaum & Turk. 1987: Rowland-Morin &
Carroll. 1990: Slujis. Kok. & van der Zee. 1993). Good communication between patient
and health care provider correlates positively with high levels o f patient satisfaction with
the medical encounter (Allen. Richmond & McCroskey. 1984c: Rowland-Morin &
Carroll. 1990).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

90

It has been suggested that CA in health care providers could be a contributing
factor to difficulties in patient-provider communication (Allen. Richmond, &
McCroskey). Patients who are dissatisfied with their relationship with their health care
professionals are more likely to seek health care elsewhere or to fail to return for followup. Recent studies have examined the CA in health care consumers. In a study of 333
adult patients seen in physician’s offices. Richmond. Smith, Heisel and McCroskey
(1998) explored the relationship between patient CA and fear o f physicians and
perception o f medical outcomes. They found no correlation with trait CA. but situational
anxiety was found to be associated with fear o f physicians and with patient
dissatisfaction. The authors hypothesized that communication behaviors o f the health
care providers were the most likely causes o f the apprehension, rather than trait based
apprehension. In a later study (Richmond. Smith. Heisel & McCroskey (2001) they
found a positive correlation between physicians' non-verbal immediacy behaviors and
patient satisfaction. The authors suggested that the patients' CA was most likely caused
by poor communication behaviors o f the provider. They linked poor provider
communication with increased likelihood o f lawsuit. Situational CA toward physicians
may be implicated in failure o f patients to voice their desires for additional services.
Bell. Kravitz. Thom. Krupat and Azari (2001) found approximately nine percent of
patients leave a medical visit without expressing a request for some follow-up. The most
frequent unvoiced desires o f this population were for a referral to a specialist (16.5% of
patients) or for referral for physical therapy (8.2%).
Provider communication behaviors are not only linked with patient satisfaction,
but have been related to functional outcomes in elderly clients. A recent study examined
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physical therapists' non-verbal communication as a predictor o f outcomes in geriatric
patients (Ambady, Koo, Rosenthal & Winograd, 2002). The authors used video excerpts
to study the interaction o f physical therapists with elderly patients and compared these to
the health outcomes o f those patients. Facial expressiveness (smiling, nodding) was
associated with improvements in activities o f daily living and with less confusion in
patients. Patient's perceived expressive therapists as being more empathetic and caring.
Conversely, distancing behaviors on the part o f the therapist were associated with short
and long-term negative functional outcomes in the patients studied.
Communication deficits are responsible for many of the difficulties seen in the
clinical education o f health professionals. In a study of pediatric residents. Altmeier.
McGuinness and Wood (1990). found that the majority o f problems in resident
performance were found in the areas o f communication, professional behaviors and
interpersonal skills. Hayes. Huber. Rogers and Saunders (1999) noted that a large
percentage o f physical therapist student behaviors that were o f concern during clinical
education could be categorized as unprofessional behaviors or poor communication. The
clinical instructors surveyed by May. Morgan. Lemke. Karst and Stone (1995) noted noncognitive behaviors to be more frequent causes o f difficulties in transitioning from
classroom to clinic than cognitive behaviors.
While difficulty with interpersonal communication skills can result in problems in
clinical practice, strong communication skills enhance marketability in the workplace.
Cody (2000) reported the results o f a study of 115 physical therapy employers who rated
personal and institutional characteristics that influenced the hiring o f new graduates.
Significantly, the three highest ranked characteristics, in order, were effective
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communication skills, a good "fit", and effective problem-solving skills. Employers of
New York physical therapists identified communication skills and professionalism as the
two most important factors influencing hiring (Mathwig. Clarke, Owens & Gramet,
2 0 0 1 ).

In a study o f nurse administrators from three health care environments (hospitals,
home health agencies, and nursing homes). Utley-Smith (1999) sought to determine
perceptions o f necessary competences for the graduates of Bachelor o f Science in
Nursing (BSN) programs. Interpersonal Communication Skills were foremost in two of
the six key competency areas identified: Health Promotion Competence including such
interpersonal skill activities as patient, family and community education, advocacy, and
sensitivity to diversity, and Interpersonal Communication Competence including
participation and collaboration as part o f a team, and application o f effective
communication skills (p. 60).

Summary

The literature about PBL and Interpersonal and Communication Skills was vast,
covering an array o f topics. Many authors have compared PBL and traditional curricula
in medicine, emphasizing performance o f students and graduates on standardized tests,
clinical performance, clinical reasoning, and student and faculty satisfaction. Despite
frequent reports o f stronger communication or "humanistic” skills among PBL graduates,
there have been no controlled studies examining this. Studies o f PBL in physical therapy
education are extremely limited.
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Numerous studies have utilized the PRCA-24 as an instrument to determine selfreport o f communication apprehension in a variety o f groups; however, this instrument
has not yet been utilized to study the physical therapy profession. Several authors have
identified the need for controlled studies o f communication performance, interpersonal
skill development, and the impact o f curriculum. This study sought to provide data on
the impact o f a PBL curriculum on communication apprehension and clinical
performance o f interpersonal communication skills o f physical therapy students.
Chapter Three presents the design o f the study, measurement instruments used to
capture the data, and an overview o f the statistical methods utilized for data analysis.
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CHAPTER 3

RESEARCH METHODOLOGY

The purpose o f this study was to investigate whether there were differences
between communication apprehension (CA) and clinical performance of communication
related behaviors in physical therapy students educated in problem based learning
curricula as compared to physical therapy students educated in traditional physical
therapy curricula. The study also investigated the association between communication
apprehension and clinical performance o f interpersonal communication skills by physical
therapy students as measured by four communication related components of the APTA
Clinical Performance Instrument (CPI).
The purpose o f this chapter is to provide a description o f the procedures used in
examining the research questions and hypotheses. This chapter consists o f five major
subsections: Participants. Data Collection. Hypotheses. Measurement Tools, and
Statistical Procedures.
The design o f this study was quasi-experimental and comparative. The
independent variable was the curricular model o f the physical therapy program, either
problem-based learning or traditional (nominal data). The dependent variables were four
subscores and a total score on communication apprehension as measured by the Personal
Report o f Communication Apprehension (PRCA-24) (ordinal data) and the four
interpersonal communication skill related items o f the APTA Clinical Performance
Instrument (interval data).
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Participants

The accessible population was every physical therapy student entering the first
year o f the professional curriculum in eligible programs in fall 2000 and every physical
therapy student in eligible programs participating in the FCE during academic year 20002001. A sample o f convenience was used. The eligible sample consisted o f
1. All first year physical therapy students entering physical therapy programs
using primarily a problem-based curriculum in the fall o f 2000.
2.

All first year physical therapy students entering the physical therapy
programs using primarily a "traditional*' teaching approach in the fall of 2000

3. All physical therapy students at the above problem-based and traditional
programs who participated in their FCE during academic year 2000-2001

The sample consisted o f students enrolled in physical therapy programs that
utilized either a traditional or PBL format. A target for enrollment o f eight programs,
four each for traditional and PBL. was pre-determined. Programs were evaluated by the
investigator for potential inclusion based upon the investigator's personal knowledge,
discussion with professional colleagues, review o f program websites, and then telephone
discussion with Program Directors. More than 50 programs were investigated for
possible inclusion. The investigation stopped when the target o f four PBL and four
traditional programs was achieved. Selection o f the eight eligible programs for
participation was based upon the following criteria:
1. Participation was limited to U.S. programs that were accredited to offer the
masters or clinical doctoral degree in physical therapy by the Commission on
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Accreditation for Physical Therapy Education (CAPTE). Bachelors degree
programs were excluded since at the onset o f the study, most o f the remaining
programs were in the process of transitioning in order to meet a 2002 deadline
for all physical therapy programs to offer a post-baccalaureate degree.
2. Participating programs would have projected class sizes o f 45 students or
fewer. Students studying in large classes were thought to have potentially
fewer opportunities for discussion and interaction which might bias the study
toward the smaller programs.
3. The curriculum format placed the first full time clinical education experience
no sooner than at the end of the first full year o f study, and preferablyfollowing three or four full semesters o f coursework.
4. The first full time clinical education experience was between six and eight
weeks in length.
5. Eligible programs had to use the APTA Clinical Performance Instrument
(CPI) for evaluation o f student performance in clinical education
6. Programs were sought that enrolled a mixture o f traditional age students, and
older students returning to school.
7. The entering physical therapy class needed to begin classes in late August or
early September o f Fall 2000.
8. Proximity to the investigator. The initial search for participating programs
was begun in the Northeast since the investigator knew one or more faculty
members in these programs. It was assumed that this prior knowledge would
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facilitate information gathering and cooperation. As programs were ruled out.
the investigator widened the search, first to the south and then to the Midwest.
9. Eligible traditional physical therapy programs utilized primarily a lecture,
laboratory, and group discussion model o f teaching and learning.
10. PBL programs had to use a PBL approach in all semesters of study, based
upon the central focus o f a student-centered, case-based tutorial component in
every semester of the academic curriculum. PBL programs were identified
based upon review of the 2000 Biennial Accreditation Report (CAPTE. 2000).
discussion w ith the Director of the Department o f Accreditation at APTA
(M.J. Harris, personal communication. July 10. 2000), personal knowledge o f
the author, review o f program websites, and telephone contact with a number
o f Program Directors. A small number o f programs nationally, approximately
thirteen (CAPTE. 2000), utilized PBL as the primary curricular method,
although many o f these were ineligible because they used a more traditional
curricular style for the first year o f primarily foundational sciences and
transitioned to PBL for the clinical coursework. Four programs were found to
meet the inclusionary criteria, and all agreed to participate in the research
study.

The potential participants based upon this program selection process were
expected to yield close to 500 students among all eight physical therapy programs. O f
this sample, 231 students were expected to enter their respective programs as first year
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students in fall 2000. and 240 students were scheduled to participate in the FCE in 20002001.

Data Collection

Students were invited to participate in the study via provision of a written
explanation o f the study, informed consent, and the PRCA-24 that were disseminated
during a class meeting time in each school by a physical therapy faculty member.
Completed informed consents and responses to the PRCA-24 at each stage were collected
by that faculty member and returned to the investigator. One school chose to disseminate
the study information by placing the invitation to participate and the survey
questionnaires into the students' departmental mailboxes. Data collection for the first
cohort o f participants was initiated at each school several weeks after the onset o f classes
in order to allow students to begin to acclimatize to physical therapy education prior to
responding to the questionnaire. The same first year cohort was surv eyed during the final
two to three weeks o f the first professional year, prior to the onset o f final examinations.
In the second cohort o f participants, students about to enter the first full time clinical
education experience (FCE) were invited to participate in the study and completed the
informed consent and pre-clinical PRCA-24 during the last two to three weeks o f class
prior to the FCE. The post FCE PRCA-24 was administered within several weeks o f the
students' return to the classroom following the FCE. The APTA Clinical Performance
Instrument (CPI) was used to evaluate all students in the second cohort as a routine part
o f their FCE. Data from the CPI was released by students as part o f the Informed
Consent and provided by the participating physical therapy programs.
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Protection o f Human Subjects
Permission to conduct this study was obtained from the Institutional Review
Board (IRB) o f Sacred Heart University (SHU) (Appendix A) and from the Program
Directors o f each o f the eight participating physical therapy programs. In addition, IRB
approval was required and obtained from the IRB o f one o f the participating academic
institutions.
Participation in the study was voluntary. An informed consent letter to each
student explained the purpose and procedure o f the study (Appendix B). All participants
were guaranteed anonymity and that participation or lack o f participation in the study
would not engender any risks. Participants were informed about their right to withdraw
from the study during data collection. Participants were assured that only group data
would be reported as part o f the findings o f the study.

Hypotheses

1. There will be no significant change in communication apprehension of physical
therapy students follow ing the first year o f professional education.
2. There will be no significant change in communication apprehension o f physical
therapy students following the first full time clinical education experience.
3. There will be no significant difference in the change in communication
apprehension (as demonstrated by PRCA-24 total score or subscores) o f physical
therapy students in problem based learning curricula compared with physical
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therapy students in traditional curricula from the beginning o f the curriculum to
the end of the first year o f professional education.
4. There will be no significant difference in the change in communication
apprehension (as demonstrated by PRCA-24 total score or subscores) o f physical
therapy students in problem based learning curricula compared with physical
therapy students in traditional curricula from initiation to conclusion o f the FCE.
5

.

There will be no significant difference in the clinical performance o f interpersonal
communication skills (as demonstrated in scores in items 3. 6. 8 and 15 o f the
CPI) o f physical therapy students in a problem based learning versus traditional
curriculum following the FCE.
There is no association between the participants' communication apprehension as
measured by the total score or subscores o f the PRCA-24 and the performance o f
interpersonal skills in clinical education, as measured by the APTA Clinical
Performance Instrument.

Measurement Tools

Two instruments were used to measure interpersonal communication skills of
physical therapy students, the Personal Report o f Communication Apprehension (PRCA24) and the APTA Clinical Performance Instrument (CPI).
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Personal Report o f Communication Apprehension (PRCA-24)
The Personal Report o f Communication Apprehension (PRCA-24) developed by
James C. McCroskey. is a paper and pencil test involving a 24 item self report of
communication apprehension in a variety o f situations (Appendix C). The situations
covered represent four broad contexts o f communication: 1) group discussion. 2)
participation in meetings 3) interpersonal conversations (dyad), and 4) public speaking.
These four contexts are representative o f the types o f interactions and communications
encountered in physical therapy practice. Each o f the instrument’s 24 items relates to
one o f these four communication contexts, six items for each context. The PRCA-24
includes 12 statements that are negatively worded and 12 that are positively worded to
minimize respondent bias. There are five different scores that can be derived from the
instrument, a CA subscore for each context (speaking in dyads, speaking in groups,
speaking in meetings and public speaking), and a total score measuring CA across the
four contexts.
The PRCA-24 utilizes a five point Likert scale, anchored by Strongly Agree on
one end and Strongly Disagree on the other end.

Completed PRCA-24 instruments were

scored according to directions (Richmond & McCroskey. 1998. p. 134). The PRCA-24
yields total scores ranging from 24 to 120. Total scores below 50 are considered
indicative o f low CA. and scores above 80 are considered high CA. Scores in these
ranges are viewed as "abnormal... and that the degree o f apprehension... may not be
associated with a realistic response to a situation” (Richmond & McCroskey. p. 44).
According to Richmond and McCroskey. individuals with particularly low PRCA-24
scores are unlikely to experience CA even under circumstances in which most people
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would exhibit fear and anxiety. Those with PRCA-24 scores between 50 and 80 are
considered to have moderate CA. PRCA-24 scores above 65 (the mean for the general
population) indicate more fear associated with communication than is found in the
average person. Scores greater than 80 connote persons who are fearful of
communication without reasonable cause. These individuals almost always experience
anxiety when communicating. Communication apprehension has been noted to provide
information about actual performance o f communication behaviors w hen scores fall into
the extremely high or low ranges (Richmond & McCroskey).
PRCA-24 subscores can be utilized to identity CA in particular situations,
including group, meeting, dyadic or public. The range for the context-based subscores
extends from a low o f 6 to a high o f 30. High levels o f CA are indicated by subscores o f
greater than 23 and low CA by subscores less than 13. Using data from over 25.000
college students from more than 52 institutions o f higher education, the mean total score
reported for the PRCA-24 was 65.60 with a standard deviation o f 15.30 (McCroskey.
Beatty. Kearny. Plax. 1985). Berger and McCroskey (1982) examined the effectiveness
o f programs to decrease CA. and identified changes o f 3.5 or greater as meaningful.
Table 1 reports the norms for the PRCA-24 and the subscores based on the research o f
Richmond and McCroskey (1998. p. 134).
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Table 1
Norms f o r PRCA-24

Total Score
Group
Meeting
Dyad
Public Speaking

Mean
65.6
15.4
16.4
14.5
19.3

Standard Deviation
15.3
4.8
4.8
4.2
5.1

The PRCA-24 has demonstrated internal consistency with a Cronbach's alpha of
greater than .90 in college student research (Beatty Plax & Kearney. 1984: McCroskey.
Booth-Butterfield & Payne. 1989). Alpha coefficients ranging from .85 to .97 were
reported for adult workers (Downs. Javidi & Nussbaum. 1987: Shockley-Zabalak &
Morley. 1984).
A number of studies have investigated validity o f the PRCA-24 (Beatty. Andriate
& Payne. 1985: Harville. 1992: McCroskey. Booth-Butterfield & Payne. 1989. and
Shockley-Zalabak & Morley. 1984.) McCroskey. Beatty. Kearney and Plax (1985) found
the PRCA-24 to correlate negatively with a measure o f assertiveness (r = -.70). The
PRCA-24 has also been shown to be negatively but more weakly, correlated with other
similar measures such as verbal dominance (r = -.44. p = .001) and opinion leadership
(r = .35. p = .001) (Beatty. Plax & Kearney. 1984: Lustig & Anderson. 1990). All four
context-based subscores have been found to predict public speaking apprehension
(McCroskey & Beatty. 1984). and high levels o f public speaking CA have been shown to
predict avoidance and withdrawal behavior (Beatty. 1987). and speech duration (Beatty.
Forst & Stewart. 1986).
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A disadvantage o f the PRCA-24 is that the data obtained comes in the form of a
self-report, potentially allowing for over-reporting or underreporting o f communication
apprehension.

Permission to Use the PRCA-24
Written permission to use the PRCA-24 was obtained from Dr. James McCroskey
on July 26. 2000 (See Appendix D). Dr. McCroskey granted blanket permission for use
o f the PRCA-24 for educational and research purposes in 1985.

Demographic Information
Additional demographic information was requested o f each subject during the
pre-test completion o f the PRCA-24. Information collected included age. gender,
undergraduate major and total months during which the individual had worked (not
volunteered) in a healthcare environment.

APTA Clinical Performance Instrument (CPI)
The APTA Student Clinical Performance Instrument (CPI) (Appendix E) was
developed in 1995 and was released for national use by physical therapy programs in
1998. A recent study revealed that 89.6% o f responding physical therapy programs
utilized the CPI to assess student performance during clinical education experiences
(Ponsler. Otte. Milam. & Malone (2002). This instrument includes instructions for use.
and was developed for use by the clinical instructor (Cl) at the affiliating site both at the
midpoint and conclusion o f the clinical education experience to provide summative
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feedback on student performance. The CPI utilizes a visual analog scale (VAS) to rate
student performance in clinical education across 24 categories. Each category o f the
evaluation consists o f a behavioral objective, e.g. CPI#3. "Demonstrates professional
behavior during interactions with others." A list o f sample behaviors is provided to
guide the clinical instructor and student in considering the behaviors that may be
incorporated when evaluating performance of the objective. The VAS is depicted as a
ten-centimeter line. The visual analog anchors are identified as "novice" at one end, and
"entry level practice" at the other. Space is provided for the Cl to offer written comments
about the student's performance.

A score for each item on the CPI was obtained by

measuring the distance from the left anchor (‘novice') to the place at which the clinical
instructor had marked the level of the student's performance on the visual analog scale at
the endpoint o f the FCE.
Initial reliability and validity testing on the CPI was conducted by the Task Force
for the Development o f Student Clinical Performance Instruments (2002). An earlier
version of the CPI demonstrated high levels o f internal consistency, w ith Cronbach's
alphas o f .97.

The Task Force examined reliability and validity of the total instrument

as well as for each individual item. The reliability o f the whole instrument was found to
be good (ICC o f .87). but the individual scores for inter-rater reliability were not as
strong for each item o f the instrument, with ICC findings ranging from .38 to .76. These
low levels of reliability may have been influenced by a lack o f variability in scores. O f
the four items utilized for this study, the inter-rater reliability ranged from .52 to .70
(Table 2). Rone-Adams. Housing & Lake (2002) recently examined inter-rater
reliability o f the CPI in three areas, safety, communication (CPI #3) and evaluation. The
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subjects were 28 experience physical therapy clinical instructors who responded to a
videotaped scenario. Large standard deviations were found for each o f the areas
evaluated. Ratings in performance o f communication were found to correlate positively
with safety (r = .751. p < .01) and evaluation (r = .515, p < .01)

Table 2
Inter-rater Reliability o f the CPI
Item
Number
3
6
8
15

Behavioral Objective
Demonstrates professional behavior during
interactions with others
Communicates in ways that are congruent with
situational needs
Adapts delivery o f physical therapy care to reflect
respect for and sensitivity to individual differences
Educates others (patients, family, caregivers, staff,
students, other health care providers) using
relevant and effective teaching methods

ICC
(2,1)
.52

N
30

.57

29

.57

28

.70

25

*Task Force for the Development o f Student Clinical Performance Instruments (2002)

Construct validity was examined through comparison o f scores o f students at the
end o f the first versus the final clinical educational experience. Statistically significant
increases in mean scores were seen, as hypothesized, between the first and final clinical
experiences (Task Force for the Development o f Student Clinical Performance
Instruments (2002).
An acknowledged limitation o f the CPI and the data collected in this study is that
the each subject's CPI was completed at a different facility by a different Cl, thus raising
issues o f rater consistency, as well as questions regarding proper use o f the form. The
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CPI is a relatively new instrument to the physical therapy community and many clinical
instructors may have had limited experience in using the form.

Statistical Procedures

The data were analyzed using the Software Package for the Social Sciences
(SPSS, version 10.0). Data for each dependent variable were examined for normality
utilizing tests o f skewness. Box and whisker plots were used to visualize variance and
presence o f outliers. The PRCA-24 scores were found to demonstrate a sufficiently
normal distribution to justify utilization o f parametric statistical procedures. The CPI
data demonstrated a significant skew, thus non-parametric analyses were utilized.
Although the PRCA-24 is measured by Likert scale yielding ordinal data, these data were
treated as interval data due to the large spread o f scores. This was consistent w ith the
existing research literature using the PRCA-24.

Descriptive statistics including

frequencies for categorical data means, and standard deviations for all continuous
variables were computed. Independent samples t-tests were used to assess differences
between traditional and PBL curricula on change in PRCA-24 total score and the four
PRCA-24 subscores. The Mann-Whitney U analysis was used for comparisons with the
CPI scores. Paired t-tests were used to examine the change over time o f students within
each curriculum on each dependent variable. One-way ANOVA was used to assess
differences in dependent variables scores between categorical variables o f undergraduate
major, age and school. Where appropriate. Tukey's HSD post hoc analysis provided
information about specific relationships. Chi square analyses were used to assess the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

108

association between selected categorized demographic variables and high, moderate and
low CA for total PRCA-24, as well as for the four subscores. The Spearman Rank Order
Correlation was used to determine the association between CPI scores and other
variables. The alpha level was set at p < .05. The strength o f the correlations was
assessed according to C ohen's (1988) correlational descriptors (0.5 = large, 0.3 =
moderate and 0.1 = small).
Chapter Four presents an analysis of the findings. Data from the PRCA-24 total
score and subscores and from the CPI are presented and analyzed.
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CHAPTER 4
ANALYSIS OF THE DATA

The purpose o f this study was to investigate whether there were differences
between communication apprehension (CA) and clinical performance o f communication
related behaviors in physical therapy students educated in problem based learning
curricula as compared to physical therapy students educated in traditional physical
therapy curricula. The study also investigated the association between communication
apprehension and clinical performance o f interpersonal communication skills by physical
therapy students as measured by four communication related components o f the APTA
Clinical Performance Instrument (CPI). A comparative and descriptive study was
conducted over more than one year, beginning in September 2000.
In this chapter, a brief description o f the population will be presented, followed by
an analysis o f the data related to the hypotheses.

Population

Eight schools participated in the study, four that utilized a PBL curriculum and
four that utilized a traditional teaching format. Despite the fact that the majority of
programs in the US utilized a traditional physical therapy curricula, much difficulty was
encountered in finding four traditional programs that met all o f the criteria due to early
academic start dates, short-duration o f first full time clinical education experiences and
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use o f alternative clinical education evaluation instruments. The eight participating
schools were geographically located in the eastern United States.
Based upon telephone conversations with the Program Directors of the eight
schools, an estimated 231 students were expected to enroll in the first year of, and thus be
eligible to participate in, the Year One cohort. A total o f 231 invitations to participate
were sent out to the schools for dissemination to the students based on enrollment
estimates; the return rate was 90%. which varied by school from 64.4% to 100%. O f the
responses received, a small number were considered unusable due to illegibility, missing
responses to the PRCA-24 instrument, or responses that were completed and received late
which might have influenced the students* self-perceptions o f CA. The number o f usable
responses totaled 208. For the Year One PRCA-24 posttest. 231 instruments were
mailed; 171 Year One posttests were received. Response rates by school ranged from
60% to 100%.

Table 3 provides dissemination and return data for the Year One cohort.

In the Pre and Post FCE cohort, surveys were distributed to all schools for their
students who were about to enter their first full time clinical education experience. Based
upon telephone discussions with the Program Directors. 240 students were expected to be
available to participate in the Pre and Post FCE Cohort. It should be noted that the Pre
and Post FCE cohort included a group o f students who were also included in the Year
One cohort. The students o f School "C" entered the FCE shortly after completing the
Year One academic content. For this group o f 19 subjects, the post-test scores from Year
One were also recorded as Pre-FCE scores. The total number o f Pre-FCE instruments
returned was 205 (85.4%); the response rate by school varied from 44.1% to 100%. A
total o f 201 (79.1%) Post FCE responses were received; the response rate by school for
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the Post FCE cohort varied from 29.4% to 100%. Table 4 provides dissemination and
return data for the FCE cohort. CPI data was received from 7 o f the 8 physical therapy
programs, representing 190 subjects.

Table 3
Survey Distribution, Return Rate, Utilization and Return Percentage for Year One
PBL
Year One Cohort Pretest
Distributed
Returned
Usable
Year One Cohort Posttest
Distributed
Returned
Usable

Traditional

Total

117
102
100
85.4%

114
110
108
94.7%

231
212
208
90.0%

117
79
75
64.1%

114
92
90
78.9%

231
171
165
71.4%

Table 4
Survey Distribution, Return Rate, Utilization and Return Percentage fo r Pre/Post FCE
PBL
Pre FCE Cohort Pretest
Distributed 107
Returned 95
Usable 81
75.7%
Post FCE Cohort Posttest
Distributed 121
Returned 97
Usable 83
68.6%

T raditional

Total

133
110
108
81.2%

240
205
189
78.7%

133
104
101
75.9%

254
201
184
72.4%
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Analysis of the Hypotheses

Students from traditional and PBL curricula were compared on undergraduate
major, gender, and age. Undergraduate major was identified by clustering the specific
major identified by the subject into one of three categories: I ) pre-physical
therapy/exercise science 2) basic sciences: and 3) humanities and/or business. There
were no statistically significant differences in gender, undergraduate major, or age
between traditional and PBL curricula (p > .05 level.) (Table 5).

Table 5
Comparison o f Gender and Undergraduate Major with Type o f Curriculum fo r Year One
Frequencies

PBL

Traditional

n

%

n

%

Gendera
Male
Female

30
69

30.3
69.7

30
78

27.8
72.2

Undergraduate Majorb
PrePT/Exercise Sci
Basic Sciences
Humanities/Business

54
36
9

54.5
36.4
9.1

66
31
8

62.9
29.5
7.6

Agec

n =100

x = 23.56 S.D.4.31

n = 108

x = 22.52

a x 2 ( L -V= 207) = 0.16. p = .69
b x : ( l.^ = 2 0 4 ) = 1-46. p = .48
c t = 1.92. p = .07
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Pre and Post FCE students who were enrolled in PBL curricula were compared
with those who studied in traditional physical therapy education models for gender and
undergraduate major. Differences were noted for the Pre and Post FCE students for
undergraduate major {p = .001). PBL students were more likely to have had a Basic
Sciences major while Traditional students were more likely to have had a PT/Exercise
major (Table 6).
Table 6
Comparison o f Gender and Undergraduate Major with Type o f Curriculum fo r Pre and Post
FCE
PBL

T raditional

n

%

n

%

Gendera
Male
Female

15
51

22.7
77.3

39
68

36.4
63.6

Totals

66

100.0

107

100.0

Undergraduate Majorb
Pre PT/Exercise/Sci
Basic Sciences
Humanities/Business

16
38
11

24.6
58.5
16.9

67
27
10

64.4
26.0
9.6

A gec

n = 65

x = 25.92 S.D.4.32

n = 108

x = 25.57

S.D

^ "I
a X2 (LN=173)=358. p= .06
_ .

b X 2( l . V =

______

_______

169) = 25.61.

= .001

c t = 0.40. p = .68

The mean for all participants for total PRCA-24 Pretest Year One was 60.41 with
a standard deviation o f 14.67 distribution o f PRCA-24 scores (Figure 1). Lower scores
describe lower levels o f CA. whereas higher scores indicate higher levels o f CA.
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Figure 1 Distribution o f Total PRCA-24 Pretest Scores f o r Year One
Total Pre

25 0

55 0
45 0
55 0
55 0
75 0
15 0
95 0
50 0
40 0
500
600
70 0
500
900

T otal P ro

Table 7 demonstrates comparisons o f participants' ages based upon school.
Schools A - D utilized a PBL curricular model and schools E - H utilized traditional
teaching and learning models. Statistically significant differences in ages were found
based upon school: multiple comparisons revealed those differences to exist in many o f
the comparisons, particularly in comparison with School E (Table 7).

Table 7
Comparisons o f Age fo r Year One Cohort based on School
Variable
Agea

Total

Curriculum
PBL
PBL
PBL
PBL
Traditional
Traditional
Traditional
Traditional

School
A
B
C
D
E
F
G
H

n
34
19
19
28
32
24
37
14

M
22.12
26.42
23.37
23.5
19.84
23.46
23.65
24.07

SD
3.19
6.57
3.35
3.31
.448
4.42
4.46
2.52

23.02

4.19

F
6.09

p
.000*

a Tukev's HSD Post Hoc Tests show differences between schools A&B (p = .002.)
B & E <p = .000). C & E (p = .03). D & E <p = .005). E & F (p = .01), E & G ( p = .001) and E & H tp =
. 012 )
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Table 8 displays the ANOVA comparisons for Pretest PRCA-24 total score based
upon school. No significant differences were found between schools on initial PRCA-24
total scores.

Table 8
Comparison o f Total PRCA-24 Pretest for Year One by School
Curriculum
Variable
Total PRCA-24 PBL
Pretest3
PBL
PBL
PBL
Traditional
Traditional
Traditional
Traditional
Total

School
A
B
C
D
E
F
G
H

n

M

SD

F

34
19
19
28
32
24
38
14

59.88
54.79
60.16
62.68
57.72
59.90
66.82
54.82

11.86 2.06
13.09
16.42
13.52
16.59
15.15
15.47
10.24

208

60.41

14.67

P
0.050

a Tukev's HSD Post Hoc Tests fo r PRC A Pretest by School: No mean differences significant
at p < .05

Differences in PRCA-24 scores from pretest to posttest for the PBL curricula are
reported as mean change scores, and were not statistically significant (Table 9).
Although the mean scores demonstrated declined from pretest to posttest for each PRCA24 score in Year One. the changes were not statistically significant. The Pre/Post FCE
mean PRCA-24 scores also demonstrated decreased levels o f CA in all contexts except
for public speaking, nonetheless, the changes were not statistically significant.
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Table 9
Comparisons o f Change Scores fo r the PBL Cohort

Posttest - Pretest
Year One
Total PRC A
Group
Meeting
Dyad
Public Speaking

M

SD

t

P

75
75
75
75
75

1.22
.08
.37
.1 1
.66

9.90
3.21
3.91
4.02
3.37

1.067
.216
.828
.230
1.696

.830
.411
.819
.094
.289

79
79
79
79
79

.39
-.13
.57
.10
-.16

9.24
2.92
3.58
3.13
3.80

.371

.71 1
.701
.161
.774
.712

00
rn
r

Pre/Post FCE
Total PRC A
Group
Meeting
Dyad
Public Speaking

n

1.414
.288
-.370

Comparisons o f PRC A scores for the traditional curricula are reported as change
scores in Table 10. The Year One traditional cohort displayed almost no changes at all
in mean scores from the beginning to the end o f the first professional year. The Pre/Post
FCE cohort showed some small changes, but no changes were found to be statistically
significant at p < .05.
Table 10
Comparisons of Change Scores for Traditional Cohort
Posttest - Pretest
Year One
Total PRCA
Group
Meeting
Dyad
Public Speaking

n

M

90
90
90
90
90

Pre/Post FCE
Total PRCA
Group
Meeting
Dyad
Public Speaking

101
101
101
101
101

SD

t

-.19
.00
.11
-.13
-.14

9.91
3.51
3.93
3.14
3.03

-.181
.000
.255
-.403
-.434

.857
1.0
.799
.688
.665

.91
.26
-.08
.05
.68

10.58
3.52
3.74
2.80
4.40

.860
.735
-.213
.178
1.55

.392
.464
.832
.124
.392

P
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Mean Pre and post Year One test scores are presented in Table 11. There were no
statistical differences in pretest or posttest scores o f the PRCA-24 by curriculum. PBL
students were noted to have lower posttest meeting apprehension (M = 14.05 vs. M =
15.36: p < .065) and public speaking apprehension (M = 17.81 vs. M= 19.27; p < .056)
(Table 8).

PRCA-24 Posttest Total scores for PBL (M = 57.72) were lower than for

traditional (M = 61.57) curriculum (p = .091). No other comparisons were significant at
the p < .05 level.
Table 11
Comparison o f Year One PRCA-24 Scores Between Curricula
Type of
Curriculum
M
SD
n
Variable
100 59.75 13.57
PRCA Total Pretest
PBL
15.6
Traditional
108 61.03
100 13.03
3.93
Group Pretest
PBL
4.76
Traditional
108 13.38
PBL
100 14.82
4.03
Meeting Pretest
4.90
Traditional
108 15.52
3.90
Dyad Pretest
PBL
100 13.19
Traditional
4.14
108 13.27
Public Speaking
Pretest
PBL
100 18.72
4.58
5.07
Traditional
108 18.88
PRCA Total Posttest
PBL
75 57.72 13.79
Traditional
90 61.57 15.03
3.95
Group Posttest
PBL
75 12.72
4.09
Traditional
90 13.47
Meeting Posttest
PBL
4.05
75 14.05
Traditional
90 15.36
4.80
4.29
Dyad Posttest
PBL
75 13.13
3.91
Traditional
90 13.48
Public Speaking
Posttest
PBL
75 17.81
4.50
Traditional
90 19.27
5.08

t
P
-0.63 0.531
-0.58 0.566
-1.13 0.262
-0.15 0.881

-0.24 0.812
-1.70 0.091
-1.18 0.238
-1.86 0.065
-0.54 0.591

-1.93 0.056
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Table 12 shows the mean change scores for students in PBL and traditional
curricula at the end o f Year One. There were no significant differences noted at the p <
.05 level.
Table 12
Comparison o f Change Scores for Year One Cohort Between Curricula
Variable
Change in Group
Change in Meeting
Change in Dyad
Change in Public
Speaking
Change in Total PRCA

Curriculum
PBL
Traditional
PBL
Traditional
PBL
Traditional
PBL
Traditional
PBL
Traditional

75
90
75
90
75
90

M
-0.08
0.00
-0.37
-0.11
-0.11
0.13

SD
t
P
3.21 -0.15 0.880
3.51
3.91 -0.44 0.663
3.93
4.02 -0.43 0.667
3.14

75
90
75
90

-0.66
0.14
-1.22
0.19

3.37 -1.60 0.1 11
3.03
9.90 -0.91 0.364
9.91

n

Table 13 shows comparisons o f change scores for Year One by school.
Significant differences were noted between schools for Change in Total PRCA-24.
Change in Group CA. Change in Meeting CA and Change in Public Speaking CA.
Multiple comparisons showed significant differences for change in Total PRCA-24
between school A (mean decrease o f 5.61. from 60.03 to 54.42) and school B (mean
increase o f 3.94. from 54.56 to 58.50); school B and school G (mean increase o f 7.75.
from 54.82 to 62.57); and school G (mean decrease o f 5.87. from 70.17 to 64.30) and
school H. Multiple comparisons showed significant differences in Change in Group CA
between school C (mean increase o f 1.87. from 13.27 to 14.60) and school G (mean
increase o f 1.18. from 15.65 to 13.65); school F (mean decrease o f 1.18. from 13.00 to
14.18) and school G; and school G (mean decrease o f 2.00. from 15.65 to 13.65 and
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school H (mean increase o f 1.86, from 11.93 to 13.79). Multiple comparisons showed
significant differences in Change in Meeting CA between school A (mean decrease of
1.45, from l4.97 to 13.52) and school H (mean increase of 2.75. from 12.68 to 15.43); and
between school G (mean decrease o f 2.04, from 18.09 to 16.04) and school H. Multiple
comparisons showed significant differences in Change in Public Speaking CA between
school A (mean decrease o f 1.74. from 17.90 to 16.16) and school B (mean increase of
1.28. from 17.17 to 18.24); and between school A and school H (mean increase of 1.57,
from 18.07 to 19.64). Analysis o f the Pre/Post FCE data by school showed no significant
differences.

Table 13
School by School Comparisons o f Change Scores for Year One
Variable________________ Curriculum
PBL
PBL
PBL
PBL
Traditional
Traditional
Traditional
Traditional

Change in GroupD

PBL
PBL
PBL
PBL
Traditional
Traditional
Traditional
Traditional

School

n_____M

SD

F

p

5.15

.000

3.75

.001

A
B
C
D
E
F
G
H

31
18
15
11
31
22
23
14

-5.61
3.94
1.87
-1.50
.14
1.77
-5.87
7.75

9.57
6.14
12.75
6.00
9.10
8.75
9.03
9.38

Total

165

-.45

9.89

A
B
C
D
E
F
G
H

3311 - 1-1.23
.2 3
18
1.00
15
1.33
11
-.55
-.19
31
22
1.18
23 -2.00
14
1.86

2.81
3.32
3.79
2.06
3.41
2.85
3.42
3.34

Total

165

3.36

-.03
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Table 13 continued
School by School Comparisons o f Change Scores fo r Year One
Variable

Curriculum
PBL
PBL
PBL
PBL
Traditional
Traditional
Traditional
Traditional

M
-1.45
.94
1.13
-1.55
.26
-.41
-2.04
2.75

SD
3.72
2.43
5.51
2.65
3.49
4.38
3.51
3.13

165

-.23

3.91

A
B
C
D
E
F
G
H

31
18
15
11
31
22
23
14

-1.19
.72
.47
.82
.18
.387
-1.04
1.57

4.47
2.39
4.73
3.43
3.07
2.68
3.25
3.36

Total

165

.02

3.55

School
A
B
C
D
E
F
G
H
Total

Change in Dyad

Change in Public
Speaking d

PBL
PBL
PBL
PBL
Traditional
Traditional
Traditional
Traditional

n______
31
18
15
11
31
22
23
14

PBL

A

31

-1.74

3.61

PBL
PBL
PBL
Traditional
Traditional
Traditional
Traditional

B
C
D
E
F
G
H

18
15
11
31
22
23
14

1.28
-1.07
-.23
-.16
.61
-.78
1.57

2.74
3.39
2.27
3.40
2.20
3.31
2.34

165

-.22

3.20

Total

3.35

.002

1.47

.179

.008

3 Tukev’s HSD P ost hoc com parisons show ed significant differences between Schools A <& B ip = .01).
A <& H (p - .000). B & G <p = .015) and G & H (p = .000)
b Significant differences betw een Schools C & G (p = .035) F & G (p = .018) and G & H (p - .009)
Significant differences shown between Schools A & H (p = .0 1 1), G & H (p = .004)
d Significant differences shown between Schools A & B (p = .022). A <& H (p = . 0 / 9
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Total PRCA-24 score and each o f the context based subscores for Year One were
recoded as high, moderate and low CA based upon Richmond & McCroskey’s criteria
(1998). Table 14 shows the distribution of scores in these categories by curriculum. Chi
square analysis indicated a significant difference between percentages o f subjects with
high, moderate and low CA (p < .03) at the onset o f the physical therapy curriculum. No
other comparisons demonstrated statistical significance at the p < .05 level.

Table 14
Year One Pre and Post PRCA-24 Scores fo r Traditional and PBL Students Subdivided into High,
Moderate and Low CA

PRCA -24*

T raditional
Year 1 Pretest
(N=108)

PBL
Year 1 Pretest
(N=100)

Traditional
Year 1 Posttest
(N=90)

PBL Year 1
Posttest
(N=75)

PRCA-24 Total Score1*
15% (n=l6)
5% (n=5)
12.2% (n=l 1)
5.3% (n=4)
High CA
Moderate CA
60% (n= 65)
74% (n=74)
64.4% (n=58)
64% (n=48)
Low CA
25% (n=27)
21% (n=21)
23.3% (n=21)
30.7% (n=23)
Group CA Subscore
1% (n=2)
High CA
1% (n=l)
3.3% (n=3)
1.3% (n=l)
50% (n=64)
Moderate CA
52% (n=52)
51% (n=46)
49.4% (n=37)
Low CA
49% (n=62)
47% (n=47)
45.6% (n=41)
49.4% (n-3 7)
Meeting CA Subscore
5.6% (n=6)
6.7% (n=6)
High CA
1% (n= l)
1.3% (n=l)
69% (n=69)
62% (n=67)
60% (n=54)
Moderate CA
54.7% (n=41)
Low CA
32.4% (n=35)
30% (n=30)
33.3% (n=30)
44% (n=33)
Dvad CA Subscore
1.9% (n=2)
2.2% (n=2)
High CA
1% (n= l)
0% (n=0)
Moderate CA
49.1% (n=53)
53% (n=53)
53.3% (n=48)
52% (n=39)
Low CA
46% (n=46)
44.4% (n=40)
49.1% (n=53)
48% (n=36)
Public Speaking CA
25% (n=27)
12% (n=9)
Subscore
16% (n= 15)
22.2% (n=20)
62% (n=67)
High CA
73% (n=73)
66.6% (n=60)
74.6% (n=56)
13% (n=l4)
9% (n=9)
Moderate CA
11.1% (n=I0)
13.3% (n=I0)
Low CA
*Total Score High CA > SO: Moderate CA 50-80: Low CA < 50: Subscores high CA >23.
Moderate CA 13-23:
Low CA <13. (Richmond & McCroskey, 1998)
3 x : (2. N = 208) = 6.79. p = .03 for year one PRCA-24 total score pre-test
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Pre and Post FCE PRCA scores were compared between the two types of
curriculum.

There were no significant differences between Pre and Post FCE scores

based upon curriculum (Table 15).

Table 15
Comparison o f Pre and Post FCE PRCA-24 Scores Between Curricula

Type of
Curriculum

Variable
Pre FCE PRCA Total
Pre FCE Group
Pre FCE Meeting
Pre FCE Dyad
Pre FCE Public Speaking
Post FCE PRCA Total
Post FCE Group
Post FCE Meeting
Post FCE Dyad
Post FCE Public Speaking

PBL
Traditional
PBL
Traditional
PBL
Traditional
PBL
Traditional
PBL
Traditional
PBL
Traditional
PBL
Traditional
PBL
Traditional
PBL
Traditional
PBL
Traditional

n
81
108
81
108
81
108
81
108
81
108
83
101
83
101
83
101
83
101
83
101

M

SD

59.70 14.49
60.21 15.61
12.96 4.04
13.25 4.41
15.11 4.69
15.12 4.93
13.36 4.05
12.70 3.76
18.27 4.65
19.13 5.71
59.69 13.99
58.49 15.20
13.20 4.11
12.93 4.05
14.70 4.30
14.97 4.74
13.35 3.81
12.54 3.55
18.44 4.61
18.04 5.42

1

P

-0.23

0.821

-0.46

0.647

-0.01

0.990

1.15

0.253

-1.11

0.268

0.56

0.579

0.45

0.650

-0.40

0.687

1.48

0.140

0.53

0.595

Mean change scores between students in PBL and traditional curricula were
compared. There were no significant differences noted at the p < .05 level (Table 16).
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Table 16

Comparison o f Change Scores for Pre/Post FCE Cohort by Curriculum
Variable
Change in Group
Change in Meeting
Change in Dyad
Change in Public
Speaking
Change in Total

Curriculum
PBL
Traditional
PBL
Traditional
PBL
Traditional
PBL
Traditional
PBL
Traditional

79
101
79
101
79
101

M
0.12
-0.26
-0.57
0.08
-0.10
-0.05

SD
2.92
3.52
3.57
3.74
3.12
2.80

79
101
79
101

0.15
-0.68
-0.38
-0.91

3.79
4.40
9.24
10.58

n

t
P
0.78 0.436
-1.17 0.241
-0.1 1 0.907

1.34 0.181
0.36 0.730

Total PRCA-24 score and each o f the context based subscores for Pre and Post
FCE were recoded and subjected to chi square testing as categorical values representing
high, moderate and low CA. Table 17 shows the distribution o f scores in these
categories by curriculum. None o f the comparisons demonstrated statistical significance
at the p < .05 level.
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Table 17

PRCA-24 Scores Pre and Post FCE by Curriculum Subdivided into High, Moderate and Low CA
PBL Post FCE
T raditional
PBL Pre FCE
Traditional
PRCA -24*
Pretest
Post FCE Posttest
Posttest
Pre FCE Pretest
(N=I01)
(N=83)
(N=108)
(N=8I)
PRCA-24 Total Score
9.9% (n=8)
7.9% (n=8)
7.2% (n=6)
11.1% (n=l2)
High CA
69.1%
(n=56)
64.3%
(n=65)
69.8%
(n=58)
62.9%
(n=68)
Moderate CA
22.9%
(n=
19)
21% (n=17)
27.7% (n=28)
25.9% (n=28)
Low CA
Group CA Subscore
High CA
Moderate CA
Low CA

1.9% (n=2)
50.9% (n=55)
47.2% (n=51)

2.5% (n=2)
46.9% (n=38)
50.6% (n=41)

2% (n=2)
46.5% (n=47)
51.5% (n=52)

4.8% (n=4)
49.3% (n=41)
45.8% (n=38)

Meeting CA Subscore
High CA
Moderate C A
Low CA

5.6% (n=6)
62% (n=67)
32.4% (n=35)

4.9% (n=4)
60.4% (n=49)
34.6% (n=28)

5% (n=5)
60.3% (n=61)
34.7% (n=35)

3.6% (n=3)
59% (n=49)
37.3% (n=3l)

Dyad CA Subscore
High CA
Moderate CA
Low CA

0.9% (n=l)
49% (n=53)
50% (n=54)

0% (n=0)
51.8% (n=42)
48.1% (n=39)

2% (n=2)
47.5% (n=48)
50.5% (n=51)

1.2% (n=l)
60.2% (n=50)
38.6% (n=32)

Public Speaking CA
Subscore
High CA
Moderate CA
Low CA

19.4% (n=21)
64.8% (n=70)
14.8% (n= 16)

13.6% (n=l 1)
75.3% (n=6l)
11.1% (n=9)

14.9% (n= 15)
68.3% (n=69)
16.8% (n= 17)

10.8% (n=9)
75.9% (n=63)
13.3% (n=l 1)

*Total Score High CA > SO; Moderate CA 50-80: Low CA < 50: Subscores high CA >23,
Moderate CA 13-23;
Low CA <13. (Richmond & McCroskey, 1998)

CPI scores in the four communication-related items based on curricular model
were compared by curriculum. The CPI scores demonstrated higher mean scores for
PBL students than for traditional students in all four areas examined. A Mann-Whitney
U non-parametric analysis was run because o f significant negative skew in the CPI data.
Despite the higher mean scores among the PBL cohort, the differences were not
statistically significant at the p < .05 level (Table 18).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

125
Table 18

Comparison o f Clinical Performance Based on Type o f Curriculum
M

SD

111
83

9.42
9.40

1.05 0.869
1.09

PBL
Traditional

111
83

8.99
8.73

1.27 0.297
1.50

CPI #8

PBL
Traditional

110
83

9.24
9.05

1.16 0.723
1.58

CPI #15

PBL
Traditional

107
83

8.81
8.66

1.55 0.427
1.71

Variable

Curriculum

CPI #3

PBL
Traditional

CPI #6

n

P

Table 19 displays the Spearman rank order correlations between four measures of
clinical performance and selected Pre and Post FCE variables. No significant
correlations were found between CPI#3 ("Demonstrates professional behavior during
interactions with others") and any o f the variables in Table 19. CPI#6 ("Communicates
in ways that are congruent with situational needs") showed a weak negative correlation
with total PRCA-24 Post FCE (Table 19). A negative correlation was considered
appropriate because low CA scores are preferred, whereas strong performance of
communication related behaviors on the CPI is indicated by high scores. CPl#8
("Adapts delivery o f physical therapy care to reflect respect for and sensitivity to
individual differences") showed a weak negative correlation to Pre FCE public speaking
apprehension ratings. CPI#15 ("Educates others using relevant and effective teaching
methods") showed weak negative correlations to Pre FCE public speaking apprehension
variable and to two o f the Post FCE apprehension variables (Table 19). No other
correlation in Table 19 was significant at the p < .05 level.
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Table 19

Correlations of Selected Pre and Post FCE Variables with Clinical Performance

Pre FCE Total
Pre FCE Group
Pre FCE Meeting
Pre FCE Dyad
Pre FCE Pub Speaking
Post FCE Total
Post FCE Group
Post FCE Meeting
Post FCE Dyad
Post FCE Public Speak
* p < .05

CPl#3
-0.04
0.07
-0.03
0.13
-0.18
-0.06
-0.05
-0.02
-0.01
-0.07

CPl#6
-0.12
-0.09
-0.13
-0.05
-0.09
-0.18*
-0.13
-0.15
-0.12
-0.15

CPl#8
-0.08
-0.01
-0.01
-0.19
-0.17*
-0.01
-0.05
-0.07
-0.09
-0.16

CPI# 15
-0.13
-0.11
-0.11
-0.06
-0.17*
-0.21 *
-0.13
-0.13
-0.15
-0.24**

**p • .01

Participant’s age was recoded to differentiate younger, traditional age students
(age 24 or less) from older, non-traditional age students (25 and older). Age 25 was
chosen as the cut-off for these comparisons since 71.6% o f all participants reported age to
be less than 25 (80.6% o f Year One students were younger than 25 and 60.6% of Pre
FCE students were younger than 25). Comparisons of PRCA-24 scores were examined
based upon age and curricular model. At the time o f the Year One pretest, there were no
differences in PRCA-24 scores for the PBL cohort. Older students demonstrated
significantly lower levels o f public speaking CA compared with the younger students on
the posttest (Table 20).
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Table 20

Pre and Post Year One Comparisons o f Age with PRCA-24 Scores for PBL Cohort
Pretest Year One
Posttest Year Or
M
SD
p
n
SD
Age
n
M
Variable
77 58.57 14.11
<25
58 56.22 14.28
Total PRCA-24
25+
17 62.82 10.82
23 63.70 10.91
77 12.78
58 12.59 4.29
4.12
Group CA <25
17 13.18 2.53
25+
23 13.87
3.12
77 14.44
4.17
58 13.71 4.15
Meeting CA <25
17 15.24 3.54
25+
23 16.09
3.70
77 13.07
4.09
58 12.71 4.46
Dyad CA <25
17 14.59 3.36
25+
23 13.57
3.24
77 18.28
4.69
58 17.22 4.61
Public Speaking CA <25
17 19.82 3.52
25+
23 20.17
3.95

Comparisons o f age with PRCA-24 scores and CPI scores for the Pre/Post FCE
PBL group demonstrated significantly lower CA in meetings by the older students (Table
21). No other variables were statistically significant.
Table 21
Pre and Post FCE Comparisons o f Age with PRCA-24 Scores for PBL Cohort____________
Pre FCE

Variable_______________ Age _____
Total PRCA-24
<25
25+
Group CA <25
25+
Meeting CA <25
25+
Dyad CA <25
25+
Public Speaking CA <25
25+
<25
CPI #3
25+
<25
CPI #6
25+
<25
CPI #8
25+
<25
CPI #15
25+

n
M
SD_____ p
35 61.51 12.68
30 55.23 14.27
35 12.94
3.56
30 12.86
3.57
35 15.11
4.52 .019*
30 14.00
4.34
35 13.06
3.84
30 13.17
3.78
35 18.46
4.42
30 17.64
4.60

Post FCE

n_____ M
SD
35 59.60 13.80
29 57.67 10.83
35 12.94 4.09
29 12.82 3.07
35 15.14 4.47
29 14.00 3.70
35 13.06 3.90
29 13.17 2.56
35 18.46 4.22
29 17.64 4.55
.74
9.53
33
.90
28
9.52
32
9.00 1.21
29
9.03 1.15
32
9.15 1.15
29
9.45 1.03
9.01 1.23
30
8.90 1.56
28
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Comparisons o f PRCA-24 scores were examined based upon age and curricular
model for the traditional curricular cohort. There were no differences in PRCA-24
scores in the Year One pretest or posttests based upon age (Table 22).

Table 22
Pre and Post Year One Comparisons o f Age with PRCA-24 Scores for Traditional Cohort
Year One Pretest
Year One Posttest
SD
p
M
SD
p
n
M
Age
n
Variable
90 60.31 15.96
75 60.55 15.07
Total PRCA-24
<25
17 64.44 14.25
14 67.07 14.66
25+
90 13.22
4.73
75 13.36 4.13
Group CA <25
17 14.47
14 14.29 3.99
4.95
25+
90 15.30
4.94
75 15.11 4.76
Meeting C A <25
17 16.38
4.69
14 16.71 5.17
25+
90 13.20
4.26
75 13.29 3.94
Dyad CA <25
17 13.76
14 14.57 3.82
25+
3.63
18.79 5.05
<25
90
75
Public Speaking CA
18.61
5.03
17 19.82
14 21.50 4.82
25+
5.08

Comparisons o f PRCA-24 and CPI scores based upon age for the traditional
curricular cohort revealed no significant differences for PRCA-24. CPI scores were
compared using a Mann Whitney U analysis and showed statistically significant
differences in CPI #15 and trends favoring older students for CPI# 3 and CPI#6. The
mean CPI scores were significantly higher for the older students as compared with the
younger for CPI#3. CPI#6. CPI#8 and CPI#15 (Table 23).
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Table 23

Pre and Post FCE Comparisons o f Age with PRCA-24 Scores for Traditional Cohort
Pre FCE

Variable_______________ Age_____
<25
Total PRCA-24
25+
Group CA <25
25+
Meeting C A <25
25+
Dyad CA <25
25+
Public Speaking CA <25
25+
<25
CPI #3
25+
<25
CPI #6
25+
<25
CPI #8
25+
<25
CPI #15
25+

n
M
SD_____ p
70 59.13 16.32
38 62.20 14.21
70 13.04
4.44
4.38
38 13.63
5.09
70 14.92
4.67
38 15.42
70 12.51
3.85
3.61
38 13.05
5.71
70 18.61
20.09
38
5.66

Post FCE

n_____ M
65 58.77
36 57.97
65 13.15
36 12.53
65 15.17
36 14.61
65 12.38
36 12.83
65 18.06
36 18.00
53
9.25
9.67
30
53
8.45
30
9.22
53
8.83
30
9.43
8.29
53
30
9.31

SD
16.28
13.23
3.94
4.27
5.05
4.16
3.95
2.69
5.77
4.80
1.25
.66
1.68
.95
1.88
.71
1.95
.91

p

.088
.054
.856
.015*

Discussion

Demographics
Demographic data were examined for both cohorts that participated in the
study. The Year One comparisons (Table 3) demonstrated differences in gender of
participants within programs that are representative o f the gender distribution among
physical therapists. A recent study o f members o f the American Physical Therapy
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Association (APTA) showed 32.8% males and 67.2% females (APTA, PT Membership
Demographics, 2002).
Data were collected regarding undergraduate major o f participants. This
information was then clustered into three broad categories: basic sciences, pre-physical
therapy/exercise science, and humanities/business. Statistical differences were found in
the Pre/Post FCE cohort between the three groups when compared by curriculum. Closer
inspection revealed that the greatest percentage o f PBL students had basic science
undergraduate majors, whereas a much larger percentage o f the traditional students
reported a pre-physical therapy/exercise science major. It should be noted that the pre
physical therapy major was listed by a majority o f participants from two of the four
traditional programs. This generic major provided the conduit for the acceleration of the
undergraduate degree in a 5 Vz year curricular model, resulting in the students completing
both bachelors and masters degrees in that time.
Comparisons o f the two curricular models by age o f participants failed to show
any differences, although there were differences in age when comparisons were
performed by school (p = .000) (Table 8). Multiple comparisons analysis showed
statistically significant differences in ages o f students between schools in both the Year
One and the Pre/Post FCE cohort. An attempt was made when inviting schools to
participate to identify schools that enrolled a mixed age group o f traditional and nontraditional students. All participating schools enrolled mixed ages. yet. class-to-class
variability existed. One possible reason for this variability is that several o f the
participating programs utilized an accelerated format for achieving the undergraduate
degree, as described above, thus enabling students to engage in graduate study at a
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younger age.

Two o f the traditional schools (School F and School G) utilized a

curriculum model in which students could be admitted into the 5 Vz year masters degree
program in physical therapy as entering freshman and commenced physical therapy study
in the third year o f that time span. Based upon the mean age for Year One participants
from School F at the beginning o f the study (19.84, Table 8) many o f the traditional
students in that program appear to have taken advantage o f the accelerated option.
Comparisons w ithin each curriculum by age o f the participants demonstrated
some differences in PRCA-24 scores, but these differences were inconsistent (Tables 19.
20. 21 & 22). Significant differences were found based upon age in all four areas of
clinical performance o f communication related behaviors for the traditional cohort, but
not for the PBL cohort; in each case the older students received more favorable CPI
scores (Table 23).
Participants were asked to provide information regarding the number o f months of
work experience in a health care setting. Difficulties were encountered when attempting
to analyze this data. The format for data collection did not ask the respondents to
differentiate between part-time and full time employment, thus the participant who listed
24 months health care work experience might have worked full time for two years, might
have worked for a few hours per week over the course o f two years, or might have
worked for two summers and occasional weekends and holiday vacations. Accurate
information about experience in the health care fields might provide information about
any advantage to students in developing communication skills, but students might also
develop communication skills through retail sales, waiting tables and other non-health
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care related pursuits. The work experience data collected was not deemed to be
meaningful, and was not examined.

Communication Apprehension
Entering physical therapy students displayed lower levels o f communication
apprehension than the general population as found by Richmond & McCroskey (1998)
(mean = 65.6. standard deviation 15.3). The mean for all participants for Year One
pretest total PRCA-24 was 60.41 with a standard deviation o f 14.67. The mean total
PRCA-24 score for PBL students at the onset of their physical therapy studies was 59.75
and the mean for traditional physical therapy students was 61.03. Both groups
demonstrated CA that was lower than the mean for health care workers in general (64.52.
standard deviation 17.74) and nurses (64.39. standard deviation 16.99) studied by Batten
(1994). and lower than the mean for pharmacy students (65.15, standard deviation 16.29)
found by Berger. Baldwin. McCroskey & Richmond (1983). Only Allen. Richmond &
McCroskey (1984a) found lower levels o f CA in their study o f practicing chiropractors
(mean 55.5) than were found for the physical therapy students in this study.
While there was no significant difference between the curricular groups based
upon the PRCA-24 mean scores, chi square analysis o f the scores categorized into high,
moderate and low CA did show a significant difference between traditional and PBL
students in the pretest PRCA total score. The Year One PBL cohort had a lower
percentage o f participants reporting high CA (5%) compared with the traditional cohort
(15%). This may indicate some degree o f self-selection o f students into PBL curricula.
The Pre/Post FCE cohort did not display any significant difference in the distribution of
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CA. so this may have been an artifact o f the population studied in the Year One cohort, or
may indicate that differences disappear with any physical therapy education model.
McCroskey and Richmond (1982) have noted that 20% o f the general population in most
cultures, displays high levels o f CA. thus reinforcing that the studied physical therapy
students were less apprehensive than the general population.
When examining Year One PRCA mean scores, there were a number o f areas in
which the PBL cohort showed trends toward lower CA than was seen in the traditional
students. These included lower posttest scores for meeting apprehension and for public
speaking. These trends appear to be borne out by the changes in percentages reporting
high, moderate and low CA in these subscores at the posttest. Similar trends were not
seen in the Pre/Post FCE cohort. Despite these trends, the changes found were neither
statistically significant nor were they clinically meaningful. None of the mean changes
seen in total PRCA-24 approached the 3.5 point score change identified by Berger and
McCroskey (1982) as likely to have occurred due to the intervention rather than chance
alone.
While there were no significant differences in change scores between traditional
and PBL programs in either Year One or the Pre/Post FCE cohort, significant differences
were found in the changes in CA during Year One for several o f the participating schools.
These differences were not associated with curricular model. Communication
apprehension change scores for school A, a PBL program, demonstrated consistent
decreases across the PRCA total and subscores, while PBL school B showed consistent
increases in apprehension in Year One. PBL schools C and D. and traditional schools E
and F varied in change scores, with some increases in apprehension and some decreases.
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Traditional school G demonstrated consistent decreases in CA and traditional school H
showed consistent increases in apprehension over Year One.

Clinical Performance of Communication Skills
Examination o f the four CPI scores showed higher mean scores and narrower
standard deviations in all four areas for the PBL students as compared to the students
from traditional educational environments. Both groups performed similarly in CPI#3
(“Demonstrates professional behavior during interactions with others")- The expectation
for professional behavior is fostered in all physical therapy programs as a curricular
element (APTA. 2002: May. 1996) and reinforced by faculty.

CPI#6 (“Communicates

in ways that are congruent with situational needs") is an area in which PBL students
would be expected to gain experience during tutorial interactions. PBL students had a
mean CPI score o f 8.99 compared with 8.73 for the traditional cohort (Table 18. p = .20).
Participation in tutorial carries an expectation o f engaging in discussion, active listening,
negotiation, risk taking - from learning to respond to the openness o f others to handling
confrontation. All o f these areas are addressed in the list o f sample behaviors considered
by the clinical instructor when assigning a score to CPI#6. Bailey (2001) noted. “The
interactive environment created by a PBL classroom provided the stage for students to
play out different roles. They were observed fitting into the roles o f teacher, patient
advocate, team player, and physician..." (p. 128). Traditional education offers
opportunities to practice these skills, but those opportunities tend to be inconsistent.
Other life experiences provide opportunities to grow in these communication skills,
including areas such as work experience and may have affected the strong
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communication skills observed during clinical education o f the traditional students. The
impact of these life experiences was inadequately addressed in the current study. While
PBL curricula may offer more opportunity to foster the behaviors that CPI#6 attempts to
measure, the effect was not substantial enough to reach statistical significance.
Examination o f the CPI data presents additional dilemmas in interpretation. At
the current time, there are no standardized outcomes for CPI scores. While students are
expected to achieve "entry-level" by the end o f the final clinical experience, this is not
the case for the experience studied in this research investigation, the first full time clinical
education experience. Schools are encouraged to develop standards for acceptable
performance on the CPI in keeping with the curricular progression. It is not possible to
estimate the impact o f school-to-school variation in expectations for clinical performance
on this study's outcomes. Additionally, a lack o f variability in CPI scores w ith a
pronounced skew to the right (toward higher scores) was noted for all four CPI scores.
This narrow within group variability can increase the potential importance o f small
differences in scoring. Kaufman. Portney and Jette (1997) observed similar findings in
a study comparing clinical performance of physical therapy students utilizing a different
clinical performance instrument. They conjectured that the findings indicated, " ...a
narrow range o f performance, error in the use o f the rating scale, or problems with the
ability o f the scale to discriminate among levels o f performance" (p. 29).
Scores for CPl#8 ("Adapts delivery o f physical therapy care to reflect respect for
and sensitivity to individual differences") addressed important practice issues such as
cultural competence in communication and other aspects o f care, and unconditional
positive regard. Small differences were noted between the means o f the two groups
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(PBL 9.24. traditional 9.05. p = .33) (Table 18). Contemporary physical therapy
curricula place an emphasis on respect for all and on cultural competence, thus students
tended to do well in this area, even during the first clinical education experience. The
noticeable differences between mean scores between PBL and traditional curricula for
CPI#15 failed to approach statistically significant differences.
The results o f the correlation studies demonstrated small negative correlations
between CPI scores #6. 8 and 15 and total PRCA posttest as well as several of the CA
subscores. The strongest o f these negative correlations was noted between Post FCE
Public Speaking CA and both CPI#6 (Communicates in ways that are congruent with
situational needs) and CPI# 15 (Educates others using relevant and effective teaching
methods). These indicated that that students with stronger scores in clinical performance
o f the communication-related behavior were likely to exhibit lower levels of
communication apprehension and vice versa. These findings compare favorably with the
outcomes of Blue et al. (1998) who found total PRCA-24 and three o f the subscores to
have a significant inverse correlation with the tutor ratings o f students' tutorial
performance.

Summary

Six research questions were examined using the PRCA-24 and Clinical
Performance Scores. Data analysis required to answer the questions was performed using
descriptive, correlational, one-way analysis o f variance, post hoc and chi square tests for
statistical significance.
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Test results indicated that there was no significant change in the CA of students
either in the PBL curricula or traditional curricula over the course of the first year o f
physical therapy study. No significant differences were found in the changes in CA
following the first full time clinical education experience o f students enrolled in PBL
programs when compared with students enrolled in traditional physical therapy curricula.
No statistical differences were found in the clinical performance o f interpersonal
communication related behaviors as measured on the CPI when comparing students from
PBL with traditional educational curricula.
Weak negative correlations were identified between student clinical performance
on items CPI#6 (Communicates in ways that are congruent with situational needs). CPl#8
(Adapts delivery o f physical therapy care to reflect respect for and sensitivity to
individual differences), and CPI# 15 (Educates others using relevant and effective
teaching methods), and a number of the PRCA-24 scores.
Chapter Five presents a summary o f this study. Conclusions and
recommendations for further study are provided.
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CHAPTER 5
SUMMARY, CONCLUSIONS, AND
RECOMMENDATIONS

Chapter Five presents the summary o f the study and the conclusions drawn from
these findings. Based upon these findings, recommendations are presented for further
investigation.
The purpose o f this research was to determine if there was a difference between
the communication apprehension and interpersonal communication skills o f physical
therapy students educated in a problem-based learning curriculum as compared with
those educated in a traditional model. The study specifically examined communication
apprehension o f students prior to and at the conclusion o f the first professional year of
study, and examined communication apprehension o f another group of students prior to
and following the first full time clinical education experience. Clinical performance of
interpersonal communication related behaviors o f both groups of students were
compared. The study also sought to determine whether there was a relationship between
students’ self-report of communication apprehension and the clinical performance of
interpersonal communication related skills.

Findings

The results o f the comparisons in this study between PBL and traditional curricula
did not reveal any significant differences in either communication apprehension or
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clinical performance o f communication-related behaviors in clinical education. While
minor changes were noted in PRCA-24 and subscores, the small changes found would
have no real impact on internal or external manifestations o f C A or on communication
behaviors. These small changes have no clinical relevance. The fact that students were
not randomly assigned to different curricular models prevents drawing firm conclusions
about the impact o f curriculum on outcomes. There are a number o f potential
explanations for the results o f this study including differences between implementation o f
curriculum in each school and students* own behaviors and attitudes.
It was anticipated that the PBL students would change in CA more than students
in traditional curricula, but this was not observed. Despite the many opportunities to
apply communication skills in PBL curricula, it is possible that these opportunities had no
effect on students* comfort in communication; comfort in communication does not imply
competence or lack thereof. Multiple authors have written about the challenges in
defining PBL resulting from the variation in implementation (Charlin. Mann & Hansen.
1998; Davis & Harden. 1999; Lusardi. Levangie & Fein. 2002). The potential
advantages o f PBL have captured the attention o f educators resulting in a plethora of
professional education programs applying principles o f PBL such as small-group and
case based learning. A major dilemma encountered when attempting to evaluate
research findings about PBL across programs is the variation in method of
implementation o f PBL. For purposes o f this study. PBL was operationally defined as a
curriculum in which a regular student-centered, case-driven tutorial was the centerpiece
o f the curriculum in all academic semesters o f study. This allowed room for tremendous
variability in pedagogical approach to the rest o f the curriculum for each o f the
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participating programs. How did these differences affect the results o f this study? What
opportunities existed outside of tutorial for development o f communication skills? What
attitudes and role modeling were demonstrated by program faculty toward
communication? What role did group discussion and formal or informal presentations
outside o f tutorial play in each program? In what way were students assessed for tutorial
performance? These questions were not investigated in the current study, but may
provide information about the variability in changes in CA seen school by school.
Traditional programs also presented a dilemma. The basic definition for
traditional programs was "not PBL". What strategies were used in each of the
participating schools that may have helped or hindered students in developing
communication skills and decreasing communication apprehension. How often were
small group discussions or projects used in those schools? Interestingly, in the schoolby-school analysis o f changes in CA for Year One. one o f the traditional curricula, school
G. began the study with the highest CA o f all programs (mean 70.17) and demonstrated
consistent and significant decreases in CA across all contexts. What was different about
this program that fostered these changes? Two schools, one each. PBL and traditional,
saw significant increases in CA across Year One. PBL School B rose 3.94 points from
lowest mean score for CA at the beginning o f the professional program o f study to 58.50
by the end o f the first year, while traditional school H rose 7.75 points from the second
lowest pretest score to 62.57 by the end o f Year One. Based upon the results o f this
study, it is not possible to demonstrate any association between curricular model and
communication apprehension. These findings appear to reinforce that every program has
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its own unique attributes, from student recruitment and admission to curricular model and
teaching styles o f faculty.

The impact o f these unique characteristics is not measurable.

Practice in communication endeavors may cause individuals with CA to become
more outwardly competent, despite internal apprehension in certain contexts. Most o f
the literature describing reduction of CA has focused on decreasing CA in high
apprehensives. yet the physical therapy student population studied had a small number of
individuals with high CA. while the majority of study participants manifested moderate
and low CA. The study design examined communication apprehension over time, but
considered communication behaviors based upon clinical performance scores which were
only measured at the end o f the study. Thus there was no opportunity in this study to
examine changes in communication behaviors over time.
Students who have chosen to enter people-oriented professions such as physical
therapy presumably recognize the highly interactive nature o f professional practice.
What is the effect o f the drive to succeed as a physical therapist on the student with high
CA? What impact does the clinical instructor have in fostering the student's
development? Richmond. Smith. Heisel and McCroskey (1998) observed that individuals
with high CA experience the fright-flght-flight syndrome when confronted with the
necessity to communicate, and may respond in one o f several ways. They may stay and
engage in the required communication behavior despite the discomfort and anxiety: some
will respond with excessive talkativeness due to nervousness or anxiety. Most high CA
individuals will flee the situation, responding with avoidance. While it is possible to
avoid interactions that are uncomfortable during the academic portion o f a traditional
educational curriculum, this is not the case during clinical education. Even the most
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apprehensive individual must meet the standards for successful interpersonal and
communication skills in clinical education and clinical practice. Students who are unable
to deal with this aspect of practice may have weeded themselves out o f physical therapy
education at an earlier juncture. Interpersonal communication is an omnipresent aspect
o f clinical education and clinical practice, thus clinical instructors are very aware of
students’ communication skills. It is likely that the clinical instructor o f a highly
communication apprehensive student would emphasize communication learning
experiences student in order to foster the development o f competence and comfort. For
some highly apprehensive students, clinical education may serve more than one role;
clinical education may provide many o f the components o f a CA desensitization program
while at the same time preparing the student for clinical practice.
The presence o f correlation between several of the PRCA-24 scores and CPI
scores #6. #8 and #15 demonstrated that there is a connection between internally
perceived feelings o f discomfort or comfort with interpersonal communication and the
performance o f skills in those areas. The small size o f the correlation may reflect the
smaller numbers o f scores found at the extremes of PRCA-24 scores.
The age o f the participant was noted to inconsistently influence PRCA-24 scores.
Where statistically significant, older students displayed lower levels o f communication
apprehension as compared to their younger colleagues. Older students from traditional
programs demonstrated significantly stronger performance o f communication related
behaviors as measured by CPI scores. Other authors have found age to inconsistently
influence both C A and communication skills performance. Batten (1994) noted a small
inverse correlation between age o f health care workers and CA (r = - .109; p < .001).
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Rolfe & Pearson (1994) found that supervisors provided more positive clinical
evaluations to younger interns than to older interns.

A number o f issues arose in the design and implementation of this study that may
have had an impact on the outcomes.
A confounding factor in interpretation o f this study was the difficulty o f defining
PBL. Multiple authors have commented on the nebulous definition o f this pedagogical
model (Warburton & Whitehouse. 1998; Wilkie, 2000; Stem & D'Amico, 2001; Lusardi.
Levangie & Fein. 2002). Studies of PBL range from programs with wholly integrated
curricula taught via student-centered tutorials to lecture-based programs with one or more
courses occasionally utilizing a case-based tutorial, all calling themselves "PBL".
Traditional educational methodologies tend to consist o f everything that is not problembased. While attempts were made to recruit programs that were clearly either PBL or
traditional, good pedagogy implies that a flexible teaching and learning style be utilized.
Most o f the programs involved in the study used a mixture o f methodologies, although
only the PBL programs employed a regular tutorial in each semester.
A significant flaw in the research design o f this study was the failure to follow a
single cohort o f PBL and traditional students longitudinally throughout the first year o f
professional education and beyond the first full time clinical education experience.
Examination o f two separate cohorts, the Pre/Post Year One group and the Pre/Post FCE
group made it impossible to describe the changes, if any. in CA that might occur as a
student progresses through professional education. It impaired the ability to describe the
impact o f CA on clinical performance o f communication related behaviors. There were
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clear differences in demographics and in PRCA-24 findings between the two cohorts that
confound the data interpretation. Any growth that might have occurred in the Year One
students as they moved into their first clinical experience was lost to data collection.
This study examined students during a single academic year. What unique
experiences occurred during that year that may have had an impact on the participating
students? The tragedies o f September 11. 2001 occurred at the approximate time that
students from six of the eight participating schools would have been completing their
Post FCE responses. Might this or other externally induced anxieties influenced the level
o f Post FCE apprehension? While inclusion o f eight programs allowed for a reasonable
sample size, it would have been beneficial to follow more than one class over a longer
period o f time. This would have provided a larger sample size and help to mitigate
against the effects o f the experiences o f a single group.
One o f the criteria for participation in the study was a small program size o f less
than 45 students per class. Despite attempts to control for size, there were considerable
disparities in the class sizes o f the participating programs which may have impacted the
study outcomes. Class sizes ranged from 16 to 45 students in each cohort. Students in
the smaller classes in the traditional programs may have had extensive opportunity for
interaction and communication skills growth due to small class size as compared to the
students in larger classes.
No attempts were made in the recruitment o f participating programs to examine
the student admission process. Most PBL programs employ a personal interview and/or
group interview in the application process. Interviews are used infrequently in most
traditional programs. It is possible that admissions policies and procedures might foster
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self-selection o f applicants; it is also likely that there is some degree o f self-selection by
applicants based on curricular model. Beatty (1987) correlated avoidance o f
communication with high levels o f CA. Individuals with high CA have been shown to be
less likely to seek careers in communication-intensive professions such as physical
therapy (Berger, Baldwin. McCroskey & Richmond, 1983; Borzi & Mills, 2001). Those
students with high CA who still choose to pursue physical therapy education might select
a traditional curricular model over a problem-based educational experience.
Students' communication experiences within the educational programs may have
affected the PRCA-24 scores. Students acquire knowledge o f the implications and
applications o f communication in physical therapy practice as they participate in
professional interactions in the classroom and in the clinic. Students in a PBL curriculum
are forced to rapidly learn to engage in the range o f interpersonal communication
endeavors across the tutorial table. McCroskey (1997) described the development o f CA
as linked to negative expectations and the expectancy theories. The individual who has
experienced success when speaking in class will enter new speaking encounters buffered
by self-confidence from prior experiences. Negative experiences with communication,
such as a difficult oral presentation, or an intimidating evaluation by one's peers might
foster negative expectations and thus increase CA. One must question, as did Blue et al.
(1998) whether the emphasis on communication in PBL might increase anxiety in the
moderately or highly communication apprehensive student?
Role modeling by academic and clinical faculty may have influenced student*
perceptions o f effective communication. Beaudoin and Maheux (1998) studied medical
students perceptions o f their teachers' communication and humanistic relationships.
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Frighteningly, the results demonstrated that almost half o f the respondents felt their
teachers were not good role models o f doctor-patient communication. This phenomenon
was not unique to the Beaudoin study. How effectively do physical therapists model
good patient-provider interactions and other communication behaviors? What are
physical therapy academic and clinical faculty conveying to students through positive or
negative role modeling?
Eisner described three types of curriculum, the explicit, implicit and null (as cited
in Shepard & Jensen. 2002). The explicit curriculum is seen in the clearly stated
philosophy, content and teaching models such as PBL or lecture-based and the implicit
curriculum deals with the values, beliefs and attitudes modeled and reinforced by
academic and clinical faculty. Both convey to students that certain content or approaches
are important and are to be valued. As critical, the null curriculum refers to the things are
left out either overtly or unintentionally. What message is sent to students by the lack o f
integrated assessment strategies examining communication skills or professional
behaviors? What message is sent when students see limited or ineffective collaboration
among faculty or among departments? This study did not address the impact o f implicit
or null curriculum on students. Further study investigating the impact o f the implicit and
null curriculum vis-a-vis communication related behaviors would be valuable.
Efforts were made to standardize the timing o f administration of the PRCA-24.
particularly to avoid coinciding with final examinations. Despite this, there is no way to
examine what the effect was o f the students' academic and personal lives at the time o f
completion o f each PRCA-24. Students may have been studying for examinations,
overloaded with studying, preparing for oral class presentations, any o f which may have
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colored the students' responses at the time o f survey completion or affected the care and
attention paid to the self-assessment. Nevertheless, external issues as described herein
were likely common to all students who participated in the study.
It is also appropriate to consider the comments by Cate (2001) who posited that
most research into curricular impact is difficult to interpret because o f the impossibility
o f creating a blinded research design leading to a plethora o f other factors influencing
outcomes. He further explained that in addition to random error there is likely to be
systematic error introduced by the student in an effort to succeed and to excel. He
suggests that the "test", in this case, the CPI. becomes not only a dependent variable, but
also an independent variable since the test often drives the student in his/her learning.
Despite differences in academic preparation as a result o f a PBL or traditional
pedagogical preparation, all students entered the clinic for the first time clinical education
experience.

What role did the students' experiences in the clinic play in affecting the

outcomes o f the Post FCE survey? Is clinical education the great equalizer for physical
therapists? At what point do the effects o f a unique or innovative academic curriculum
disappear as all students engage in full time concrete, clinical experiences? No
significant differences were found in Pre FCE communication apprehension based on
curricular model, nor were there differences in Post FCE communication apprehension.
The students from the PBL programs earned higher scores CPI scores than the traditional
students, although the differences were not statistically significant.

What differences

existed in the schools' expectations for clinical performance? All o f the students
participating in the FCE returned to the classroom for additional coursework. How did
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the content o f academic preparation differ among schools prior to the FCE, and what
effect did this have on student clinical performance?

Conclusions

The results o f this study supported the hypotheses that there were no differences
in communication apprehension or in clinical performance o f communication related
behaviors between physical therapy students educated in a problem-based learning
curriculum as compared with those in a traditional educational model. While minor
changes were noted, these small changes were unlikely to have had a relevant impact on
internal or external effects o f C A or on communication behaviors. On average, physical
therapy students in this study demonstrated slightly lower levels o f CA than reported in
most other population groups. Small inverse correlations between a number o f the
PRCA-24 scores and three o f the four communication-related clinical performance
measures may indicate that communication apprehension influences or is influenced by
communication behaviors observ ed in clinical practice.
Given restrictions in available measurements tools, this study assessed
communication apprehension rather than communication effectiveness. The
communication-related clinical performance behaviors assessed in this study were
complex and may not directly reflect communication effectiveness. Consequently,
further study o f the development o f communication effectiveness in PBL vs. traditional
physical therapy curricula is warranted. Additional research is also needed on the impact
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o f communication apprehension on physical therapy practice and on strategies to enhance
the rapid development o f communication competence.

Recommendations

Based upon the findings from this research, the following recommendations for
further study are provided.
1. The current study included only students in PBL programs that described themselves
as using a PBL approach throughout all semesters o f the curriculum. This research
should be extended to consider the impact on communication apprehension and
communication skills o f enrollment in a transitional model or hybrid program
incorporating an occasional PBL experience.

Qualitative methods might help to add

information about additional pedagogical methods utilized and their impact on
students’ communication.
2. While program size was controlled for in the design o f this study, the range o f class
sizes in the traditional cohort may have had an impact on outcomes. Future research
should investigate the impact o f class size on communication apprehension and on
communication skills. This might be examined in a three group design such as I)
PBL (which is inherently small). 2) traditional with large class size. 3) traditional
with small class size.
3. While the PRCA-24 is a well-documented instrument for measurement o f CA with
many studies that have established norms for a range o f populations, to date there has
been no large-scale study to determine norms for the physical therapist population.
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Such information would provide useful guidance for researchers interested in the
development o f both students and practitioners. What are the norms for CA of
therapists representing different age groups and years o f practice experience? Is there
an association between employment setting, e.g. hospital, rehabilitation center,
outpatient private practice, home care and level o f CA?
4. Academic and clinical faculty are the most influential role models for students. The
present study focused only on CA and communication behaviors o f students, and did
not address CA and communication behaviors o f faculty. What impact, if any, does
CA and communication competence among academic and clinical faculty have on
students' own evolving professional development?

Kearney and McCroskey (1980)

looked at the relationships between teacher communication style. CA and teacher
effectiveness in elementary and secondary school educators. What is the association
between CA, teacher immediacy and teaching effectiveness in physical therapy
academic and clinical education? Beaudoin and Maheux (1998) addressed the
prevalence o f negative role modeling o f communication by physicians. How
effectively do physical therapist faculty model positive communication behaviors?
5. This study has demonstrated, as have others, that there are limited correlations
between self-report o f CA and actual interpersonal communication skills. Additional
research, qualitative and quantitative, that triangulates self-perception with external
evaluations o f communication by supervisors, patients and co-workers would provide
useful information.
6. This study investigated performance o f communication related behaviors by
measuring clinical performance o f those skills. Objective measurement of
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communication behaviors at other points in the curriculum would provide useful
information about development o f interpersonal skills. Other professions have begun
to utilize videotape portfolios o f interactions to demonstrate competence (Tate.
Foulkes, Neighbour. Campion & Field, 1999). This is an idea that bears further
investigation.
7. This study did not follow the same cohort o f students throughout the entry-level
curriculum to measure change in CA. rather it examined two separate cohorts: first
year students, and students prior to and immediately following the first full time
clinical education experience.

This impaired the ability to generalize about changes

in CA over time. Future studies should examine both traditional students and PBL
students longitudinally across the curriculum, and into practice, in order to provide
better evidence o f any trends in CA.
8. The current study did not examine in depth the possible influence o f demographic
factors such as age. gender, undergraduate major and prior work experience on the
dependent variables. Do these demographic factors play a role in students” readiness
to engage in physical therapy study? Do they affect the rate o f change, if any. o f CA?
Do they have an impact on readiness for clinical education? Is there any correlation
between these variables and the students” performance in interpersonal and
communication skills during clinical education? Flow much and what types of work
or volunteer experiences are most effective at preparing physical therapy students for
the communication and interpersonal skills required in professional practice? Given
the inconsistent pattern o f lower CA among older students, and higher levels of
clinical performance o f communication related behaviors among the older students
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from the traditional curricula, further examination o f the impact o f age might provide
useful information.
9. In the health care setting, physical therapists make decisions about patient care as part
o f a therapist-patient team. The patient must be an integral part o f the process in
order to foster effective outcomes. The current study examined the role o f CA in
physical therapy students, but CA in patients may also contribute to challenges in the
provision o f optimal care. Richmond. Smith. Heisel and McCroskey (1998) have
identified a correlation between state CA (dyadic) in patients and both fear of
physician and satisfaction with medical care. They hypothesized that this situational
fear was most likely the result o f communication behaviors o f the physician. The
relationships between physical therapists and patients are similar to those of
physicians, and yet different as the result o f the close physical nature o f physical
therapy practice. No studies have investigated the incidence o f CA in patients toward
their physical therapists. Is CA toward physical therapists similar or different than
CA toward physicians? Does the therapists' area o f practice affect the incidence and
prevalence o f CA in patients? High levels o f patients' CA toward physical therapists
would have a profound influence on the ability of the provider to provide care and to
meet the needs o f the patient. Problems in the patient-provider relationship have
been implicated as the primary cause of frivolous litigation (Verghese. 2003;
Richmond. Smith. Heisel & McCroskey). This is an area worthy o f investigation.
10. An area o f study that requires further investigation is association between physical
therapist communication, patient communication, and health care outcomes. This
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would provide validation for the centrality o f communication and interpersonal skills
to the delivery o f effective patient care.
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Dear Physical Therapy Student:
INVITATION TO PARTICIPATE You are invited to participate in a research study
that will compare the development of interpersonal skills in physical therapy students studying in
problem based learning programs with those of students studying in traditional curricula.
BASIS FOR SUBJECT SELECTION Physical therapy students from your academic
program as well as a number of others representing both problem based and traditional curricula
have been invited to participate.
OVERALL PURPOSE
It is hoped that this study will provide information about
the advantages and disadvantages of each educational model in preparing students for the
communication necessary for clinical education and for professional practice in today's health
care environment.
EXPLANATION OF PROCEDURE If you decide to take part in this study, it will
take you about five minutes to answer the survey questions. You will be asked to complete this
questionnaire again toward the end of your first full year of physical therapy education.
DESCRIPTION OF RISKS AND DISCOMFORTS There is no risk to you in any
way.
DESCRIPTION OF COSTS There is no cost to participate.
DESCRIPTION OF BENEFITS
There is no personal benefit to you from
participation, however, your participation benefits the profession of physical therapy as it adds to
our understanding of effective teaching methodologies for physical therapy students.
ASSURANCE OF CONFIDENTIALITY
Your responses to this study will remain
confidential. There is no way to identify the subjects in this study, because your answers will be
changed into numbers and entered into a computer. Reports on this study will not use
information that identifies a person.
SUBJECT WITHDRAWAL Participation is voluntary. Your decision whether or not
to participate will not affect your present or future relationship with Sacred Heart University'. If
you decide to participate, you are free to withdraw your consent and to discontinue participation
at any time.
OFFER TO ANSWER QUESTIONS
You may contact me at any time if you
have questions about this study. Thank you for your participation.
CONCLUSION
You are making a decision whether or not to participate. Your signature indicates
that you have decided to participate, having read the information provided above. You will
be given a copy of this consent form to keep.

Signature of Subject

Date
Thank you very much for your consideration,
Beverly D. Fein MS. PT
Assistant Professor of Physical Therapy
203-371-7797
feinb@sacredheart.edu
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Dear Physical Therapy Student:
INVITATION TO PARTICIPATE You are invited to participate in a research study
that will compare the development of interpersonal skills in physical therapy students studying in
problem based learning programs with those of students studying in traditional curricula.
BASIS FOR SUBJECT SELECTION Physical therapy students from your academic
program as well as a number of others representing both problem- based and traditional curricula
have been invited to participate.
OVERALL PURPOSE
It is hoped that this study will provide information about
the advantages and disadvantages of each educational model in preparing students for the
communication necessary for clinical education and for professional practice in today's health
care environment.
EXPLANATION OF PROCEDURE If you decide to take part in this study, it w ill
take you about five minutes to answer the survey questions. You will be asked to complete this
questionnaire again following completion of your first full time clinical education experience.
Your school will also provide me with your final evaluation data from the four interpersonal
skills related areas of the Clinical Performance Instrument (CPI) following your first full time
clinical education.
DESCRIPTION OF RISKS AND DISCOMFORTS There is no risk to you in any
way.
DESCRIPTION OF COSTS There is no cost to participate.
DESCRIPTION OF BENEFITS
There is no personal benefit to you from
participation, however, your participation benefits the profession of physical therapy as it adds to
our understanding of effective teaching methodologies for physical therapy students.
ASSURANCE OF CONFIDENTIALITY
Your responses to this study will remain
confidential. There is no way to identify the subjects in this study, because your answers will be
changed into numbers and entered into a computer. The CPI data will also remain confidential.
Reports on this study will not use information that identifies a person.
SUBJECT WITHDRAWAL Participation is voluntary. Your decision whether or not
to participate will not affect your present or future relationship with Sacred Heart University. If
you decide to participate, you are free to withdraw your consent and to discontinue participation
at any time.
OFFER TO ANSWER QUESTIONS
You may contact me at any time if you
have questions about this study. Thank you for your participation.
CONCLUSION
You are making a decision whether or not to participate. Your signature indicates
that you have decided to participate, having read the information provided above. You will
be given a copy of this consent form to keep.

Signature of Subject

Date
Thank you very much for your consideration,
Beverly D. Fein MS, PT
Assistant Professor of Physical Therapy
203-371-7797
feinb@sacredheart.edu
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CLINICAL EDUCATION

Identification Code 2J2.

PRCA-24
Directions: This instrument is composed o f twenty-four (24) statements concerning feelings about
communicating with other people. Please indicate the degree to which each statement applies to you by
marking whether you
1) Strongly A gree

2) Agree

3) Are Undecided

4) D isagree

5) Strongly Disagree

Please just record your first impression.
1.
2.

1 dislike participating in group discussions
Generally. 1 am comfortable while participating in group discussions.

3.

1 am tense and nervous while participating in group discussions.

4.

1 like to get involved in group discussions.

5.

Engaging in a group discussion with new people makes me tense and nervous.

6.

1 am calm and relaxed while participating in group discussions.

7.

Generally. 1 am nervous when 1 have to participate in meetings.

8.

Usually. 1 am calm and relaxed while participating in meetings.

9.

1 am very calm and relaxed when I am called upon to express an opinion at a
meeting.

10

1 am afraid to express m yself at meetings.

11

Communicating at meetings usually makes me uncomfortable.

P

1 am very relaxed when answering questions at a meeting.

13

While participating in a conversation with a new acquaintance. I feel very
nervous.

14

1 have no fear o f speaking up in conversations.

15

Ordinarily. I am very tense and nervous in conversations.

16

Ordinarily. 1 am very calm and relaxed in conversations.

17

While conversing with a new acquaintance. 1 feel very relaxed.

18

I'm afraid to speak up in conversations.

19

I have no fear o f giving a speech.

■>o

Certain parts o f my body feel tense and rigid while giving a speech.

"U
•n

1 feel relaxed while giving a speech.

“>3

1 face the prospect o f giving a speech with confidence.

My thoughts become confused and jumbled when I am giving a speech.
While giving a speech. I get so nervous 1 forget facts I really know.

D em ographic Inform ation:
Sex: (circle one): M
F

Age:___________________

Undergraduate m ajor:_____________________________________________________________
How much time have you spent working (not volunteering) in a healthcare environment?
Years___________

months______________________
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Department of Communication Studies
W e st Virginia U niversity
I U I 9 J . n o ] Cl FA X 104 2*1 0 * 6 7 □

10* AX M STR O K G H A LL □ TO BOX *291 □ MORGANTOWN WV 2 * 1 0 * 0 2 9 )

▼

World Wide Website: http://direct.al/jcmccroskey □ E-mail: jcmccro@wvu.edu

July 26, 2000
Beverly D. Fein
Sacred Heart University
Physical Therapy Program
5252 Park Avenue
Fairfield, CT 06432
Dear Ms. Fein:
I am pleased to grant you permission to reproduce and use the PRCA-24 for the
dissertation project you outlined in your recent e-mail m essage. Best wishes for the
su ccess of your project. I would be very interested to learn the outcome.
Sincerely,

James C. McCro:
Professor
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PHYSICAL
THERAPIST
LINICAL
PERFORMANCE
INSTRUMEN
A m erican P hysical Therapy A sso cia tio n
D iv isio n o f Education
1111 North Fairfax Street
A lexandria, V A 2 2 3 1 4 -1 4 8 8

December 1997
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Wj

3.

Demonstrates professional behavior during interactions with others.

mD

fO

N ot
O bserved

1

J

N ovice CUnicai
Perform ance

Entry-Level
Perform ance

m

^

fQ

With
Distinction

SAMPLE BEHAVIORS
a)
b)
c)
d)
e)
f)
g)
h)
i)

Maintains productive working relationships with patients, fam ilies. C l, and
others.
‘
Treats others with positive regard, dignity, respect, and compassion.
Maintains confidentiality.
Demonstrates behaviors that contribute to a positive work environment.
Accepts criticism without defensiveness.
M anages conflict in constructive ways.
Makes choices after considering the consequences to s e lf and others.
Assum es responsibility for choices made in situations presenting legal or
ethical dilemmas.
Maintains patient privacy and modesty (eg, draping, confidentiality).

Significant Concerns:
®

Check below if performance on this criterion places student at risk
of failing this clinical experience.
Midterm

CD

Final

CD

Midterm Comments:

Final Comments:

QUALITY OF CARE ♦ SUPERVISION/GUIDANCE REQUIRED * CONSISTENCY OF PERFORMANCE
+ COMPLEXITY OF TASKS/ENVIRONMENT # EFFICIENCY OF PERFORMANCE

j
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6.

C om m unicates in w ays that are congruent with situational needs.

m

cn

f

Q

N ot
O bserved

im n f Q

|________________________________________
N ovice Clinical
Perform ance

a)
b)
c)
d)
e)
f)
g)
h)
i)

Entry-Level
Performance

With
Distinction

S A M P L E BE H A V IO R S
Commiinicates, verbally and nonverbally, in a professional and tim ely
m anner.
Initiates com munication in difficult situations.
Selects the m ost appropriate person(s) w ith whom to com m unicate.
Com municates respect for the roles and contributions o f all participants in
patient care.
•;
Listens actively and attentively to understand w hat is being com m unicated
by others.
Demonstrates professionally and technically correct verba] com m unication.
Com municates using nonverbal messages that are consistent with intended
message.
Interprets and responds to the nonverbal com m unication o f others.
Evaluates effectiveness o f his/her own com m unication and m odifies
com m unication accordingly.

Significant C oncerns:
®

C heck below if perform ance on this criterion places student at risk
o f failing this clinical experience.
M idterm CD

Final D

M idterm Com m ents:.

Final C om m ents:

Q U A LITY O F C A R E ♦ SU P E R V ISIO N /G U ID A N C E REQU IRED * C O N SISTE N C Y O F PERFORM ANCE
# C O M P LE X ITY O F TASKS/ENVIRONM ENT * E F F IC IE N C Y O F P E R FO RM AN C E

6
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A dapts d elivery o f physical therapy ca re to reflect respect for and sen sitiv ity to
in dividu al differences.

M

□ Fn

Not
Observed

lm Q f D

i______________________________
Novice Clinical
Performance

a)

Entry-Level
Performance

With
Distinction

SAMPLE BEHAVIORS
Exhibits sensitivity to differences in race, creed; color, gender, age,
national or ethnic origin, sexual orientation, and disability or health
status'in:
• communicating with others,, ■
• developing plans of care,
• implementing plans of care.

;

Significant Concerns:
®

Check below if performance on this criterion places student at risk
of failing this clinical experience.
Midterm O

Final O

Midterm Comments:.

Final Comments:

QUALITY OF CARE ♦ SUPERVISION /GUIDANCE REQUIRED * CONSISTENCY OF PERFORMANCE
P COMPLEXITY OF TASKS/ENVIRONMENT * EFFICIENCY OF PERFORMANCE

s
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/
15.

M

E ducates others (patients, fam ily, caregivers, staff, stud en ts, oth er health care
providers) using relevant and effective teaching m ethods.

□ Fa

Not
Observed

m

Entry-Level
Performance

Novice Clinical
Performance

Q

f D
With
Distinction

SAMPLE BEHAVIORS
a) Identifies and establishes priorities for educational needs in collaboration
with the learner.
b) Designs educational activities to address identified needs.
c) Conducts educational activities using a variety of Instructional strategies
as needed.
d) Evaluates effectiveness of educational activities.
e) Modifies educational activities considering learner's needs,
characteristics, and capabilities.
Significant C oncerns:

®

C heck below i f perform ance on this criterion places student at risk
o f failing this clinical experience.
M idterm

Q

F in al

D

M idterm Com m ents:

Final C om m ents:

OUAUTY OF CARE ♦ SUPERVISION/GUIDANCE REQUIRED * CONSISTENCY OF PERFORMANCE
* COMPLEXITY OF TASKS/ENVIRONMENT * EFFICIENCY OF PERFORMANCE

15
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